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IINTRODUCTION
I The research reported upon in this report is an extension of work

conducted under the MICOM container cushioning research effort [1-10].

In .particular, mathematical cushioning models for the AIRCAP material

were investigated which parallel the research performed on the ethafoams,

urethanes, and the Minicel cushioning materials.

The logic behind the investigation of the AIRCAP material as a

cushioning system for fragile missile components stems from the physical

construction of the material. AIRCAP is a cellular polyethylene cushion-

ing material manufactured by the Sealed Air Corporation of Fair Lawn,

New Jersey. The density of the material varies from 0.5 to 2.0 lbs./ft.'

depending upon the grade of the material utilized. The material is con-

structed of two layers of barrier-coated polyethylene film permanently

laminated together. One of the layers is embossed with a pattern of

dome shaped cells containing entrapped air, which provides the cushion-

ing properties.

In an attempt to achieve compatibility with the other cushioning

materials modeled, the grade of AIRCAP investigated was the extra heavy

duty type SD-480. The cells in this material type are 1/2 inch high and

1 1/4 inches wide. The density of SD-480 is approximately 2.0 lbs./ft.l.

Concern over the use of this material as a cushioning system encom-

passing the military temperature range (-650F to 160 0F) is based upon

the unknown effects of extreme temperatures upon this material. Experi-

mental data concerning the AIRCAP materials' performance at extreme

-temperatures does not appear to exist. MIL-HDBK-304 A [11) provides

dynamic cushioning curves at only the ambient temperature for the usual

- four drop heights for a polyethylene material (assumed to be AIRCAP).

i
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The AIRCAP material apparently has not been drop tested at the tempera-

j ture extremes. Inasmuch as a prominent portion (air) of the cushioning

system is significantly affected by temperature changes, it appears that1
extreme temperatures may adversely affect the AIRCAP materials' perfor-

mance.

2
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TEST PLAN

The data acquisition structure was similar to that identified in

UAH Research Report No. 159 or tICOM Report No. RL-CR-75-1, Volume III,

entitled "Temperature Sensitive Dynamic Cushioning Function Development

and Validation for Polyester and Polyether Type Polyurethane Foam". The

temperature levels considered were -650F, -200F, 200F, 700F, 110F, and

1600F. Drop heights utilized were 12, 18, 24, and 30 inches.

Specific unique details concerning the AIRCAP test procedure are

contained in the nine steps which follow:

1. Condition 1200 test specimens (1/2" thickness) of the AIRCAP ma-

terial by dropping on them once, six test specimens at a time,

from a 24" drop height measured from the top of the test speci-

men, at a static stress value of 0.7 psi. The test specimens

are stacked with the flat surface down (bubbles up) when per-

forming the drop test.

2. Basic conditions are:

a) 1" sample consists of two 1/2" material samples.

b) 2" sample consists of four 1/2" material samples.

b c) 3" sample consists of six 1/2" material samples.

3. The data is to be recorded on the provided data sheets (Table 1).

5 4. Test specimens are loaded into conditioning bins with flat side

down. Each bin will hold enough test specimens for 12 drop

tests (48" of cushioning material).

j 5. The testing sequence (1-12) has been randomly established by

the representative numbers for each of the twelve blocks on the

data sheet. The first composite combination to be tested is

identified with a 1 in the upper right hand corner of one of

the 12 identically shaped blocks on each data sheet.

1..



Table 1. Typical Data Form.
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6. Two experimental values are to be recorded for each drop test.

JThe value to be recorded on the upper portion of the individual

data location is the peak G value. Below this value should be

recorded the pulse width in milliseconds.

7. The first static stress level to be tested will be 0.1 psi.

Additional static stress levels to be tested (in order) are

0.07, 0.05, 0.3, 0.5, 0.7, and 1.0.

8. A total of four sets of test specimens will be required, where a

set is defined as 24-1" (48-1/2"), 24-2" (96-1/2"), 24-3"

(144-1/2") test specimens. Each conditioning chamber requires

two unique sets of test specimens, so one set can be returning

to ambient temperature while the other set is being conditioned

for dropping. A minimum of 952 test specimens are required.

However, past experience indicates that some test specimens will

be damaged and consequently discarded. Thus, the requirement

* for 1200 test specimens as shown in step 1 is now explained.

9. Since two conditioning chambers are utilized, one will be

utilized exclusively for the cold temperatures (-65, -20, 20*F),

* while the other will be utilized for the hot temperatures (70,

110, 1600F). Thus, two sets of test specimens will be cold

temperature specimens, while two sets will be hot temperature

* " specimens. This distinction must be maintained between the

cold and hot test specimens.

The drop test program was initiated as planned. However, compli-

cations were encountered with the cold temperature test specimens. At

the temperatures of 20, -20, and -65°F, bubbles were being overstressed

(burst) when the static stress level reached 0.30 psi. Cursory analysis

5I !
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indicated that the number of bubbles which failed were greatest at

-650F, a considerable number failed at -200F, and some failed at +200F.

Consequently, any sample which possessed one burst bubble (maximum num-

ber of bubbles per test specimen was 42) was replaced, and testing con-

tinued. Also, considerable disparity became evident in the recorded

G-level response for identical experimental conditions. This would tend

to indicate that the material is not responding in a consistent fashion.

The failure of a small percentage of the bubbles in a sample prob-

ably does not affect the cushioning performance of the test specimen for

that shock impulse. However, in an actual cushioning system application,

the ability to replace the original cushioning system with a new system

is non-existent. Thus, provisions must be made to insure the integrity

of the cushioned item to its final destination.

It is thus apparent that the AIRCAP cushioning material should not

be utilized for fragile missile component protection below the freezing

level. Toward this end, an additional temperature level (40*F) was

selected for additional drop tests with the desire of identifying the

lower temperature extreme for AIRCAP material cushioning applications.

*Appendix A contains the experimental data resulting from the entire drop

* test program.

6
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ANALYSIS

I The dynamic cushioning functions for the AIRCAP cushioning material

are given in Tables 2 through 5 for drop heights of 12, 18, 24, and 30

1 inches, respectively, and temperatures of 40, 70, 110, and 1601F, respec-

tively. Table 6 presents the F-statistic values for the various experi-

mental conditions. It is noted that the developed functions are sta-

tistically significant for all experimental conditions except 13. Two

of these remaining 13 equations are very close to the critical value of

F. Hence, a slight relaxation of the a level would cause these two equa-

tions to be significant.

Table 7 presents the developed general model for the AIRCAP cushion-

ing material. The model consists of a constant term and nine independent

variables. The container cushioning system designer may substitute the

independent variable values directly into the model given in Table 7.

It is necessary to adjust temperature utilizing 0 = OF +460 and

a psi (100) in the provided model.

Forty-eight different combinations of drop height, temperature, and

cushion thickness were evaluated. Six of these combinations could not

achieve the criteria established for model validation (a = .05 and mini-

mum individual dynamic cushioning curve G-level value bounded by + 0.5

psi.). However, it is noted that in four of the six cases, three or less

j static stress levels were outside of the prediction limit range. These

static stress levels are at the upper end of the experimental test scale.

It would be a rare instance in which such a high static stress level

would be encountered in a cushioning system design utilizing the AIRCAP

cushioning material. Consequently, these cases are not considered to be1' 7



Table 2. Design Curve Equations for 12" Drop Height.

THICKNESS TEMPERATURE DESIGN CURVE EQUATION

400 y = 213.68 - 93.65 in x + 13.80 (in x)2

700 y = 171.78 - 69.63 in x + 10.75 (in x)2

1100 y = 124.76 - 39.18 in x + 6.59 (in x)2

1600 y = 92.46 - 20.41 in x + 4.77 (.in x)'

400 y = 117.07 - 44.73 in y + 5.84 (in X)2

2"1 700 y = 110.98 - 40.86 Ln x + 5.40 (in x)'
1100 y = 102.68 - 36.58 In x + 4.95 (in X)2

1600 y = 70.48 - 20.16 in x + 3.33 (in X)2

400 y = 79.49 - 26.57 in x + 3.08 (in 4)2

3l700 y = 77.93 - 25.18 in x + 2.90 (in x)2

1100 y = 79.64 - 27.43 in x + 3.40 (in x)-

1600 y = 62.83 - 21.86 in x + 3.40 (in X)2

NOTE: x =100 x

1 8
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Table 3. Design Curve Equations for 18" Drop Height.

THICKNESS TEMPERATURE DESIGN CURVE EQUATION

400 y =256.54 -115.73 ,n x + 18.81 (n x) 2

I" 700 y = 187.20 - 67.41 in x + 11.91 (,n x)'

1100 y = 203.72 - 78.78 in x + 14.07 (in x)2

1600 y =110.74 - 16.85 in x + 5.37(in x)2

400 y = 159.70 - 64.70 in x + 9.00 (in x)2

2" 70 y 126.01 - 44.79 ifn x + 6.53 (in x) 2

1100 y = 123.02 - 43.08 in x + 6.44 (an x) 2

1600 y = 86.23 - 22.56 an x + 4.22 (an x)2

400 y = 107.51 - 38.?A an x + 4.78(an x) 2

3" 700 y = 97.42 - 31.12 an x + 3.85 (in x) 2

1100 y =106.63 - 39.38 in x + 5.38(,n x)2

* 1600 Y = 80.30 - 28.35 an x + 4.79 (,an x)2

NOTE: x 100 x

9

i i.....eupi _ __... .-



Table 4. Design Curve Equations for 24" Drop Height.

THICKNESS TEMPERATURE DESIGN CURVE EQUATION

400 y = 325.36 - 155.29 in x + 26.34 (in x)2

700 y = 260.34 - 110.53 in x + 20.42 (in x)2

1100 y = 275.09 - 122.92 in x + 23.09 (in x)2

160o y = 107.66 - 3.31 in x + 4.28 (in x)2

400 y = 181.77 - 76.28 in x + 11.40 (in x)2

2" 700 y = 152.08 - 55.27 in x + 8.42 (in x)'1100 y = 157.93 - 61.18 in x + 9.67 (in x) 2

1600 y = 88.74 - 15.91 9n x + 3.36 (in x)2

400 y = 120.50 - 42.91 in x + 5.53 (in x)2

3"1 700 y = 112.19 - 37.77 in x + 5.14 (in x)2

1100 y = 103.20 - 33.96 in x + 4.93 (in x)2

1600 y = 91.26 - 30.44 in x + 5.24 (in x) 2

NOTE: x =100 x

10



Table 5. Design Curve Equations for 30" Drop Height.

THICKNESS TEMPERATURE DESIGN CURVE EQUATION

400 y = 361.78 - 172.16 in x + 30.78 (in x)'

700 y = 274.67 - 113.34 n x + 22.82 (Zn x) 2

1100 y = 272.45 - 113.97 Zn x + 24.10 (Zn x)2

1600 y = 118.42 - 3.74 Zn x + 7.41 (Zn x) 2

400 y = 243.96 - 112.44 Zn x + 17.51 (In x)2

2" 700 y = 180.16 - 69.60 n x + 11.39 (Zn x) 2

1100 y = 155.09 - 53.67 Zn x + 9.21 (Zn x)2

1600 y = 96.61 - 13.95 Zn x + 3.22 (Zn x) 2

400 y - 154.89 - 60.93 Zn x + 8.50 (Zn x)2

700 y 136.28 - 48.49 in x + 6.93 (Zn x)2

1100 y = 125.11 - 42.84 in x + 6.39 (,n x)'

-1 1600 y , 90.63 - 23.28 in x + 4.27 (Zn x)2

11



Table 6. Quadratic Polynomial Regression F-Statistics.

I Frtca 4. 10 Outlier t = 1.72

Temperature (0F) Thickness _____ Drop Height
12" 1816 24"1 3011

111 6.12 8.02 8.21 7.53

400 2"1 19.63 14.15 9.51 14.08

3"1 2.45* 5.70 4.81 5.85

1"4.80 7.06 5.70 6.85

702"1 1.98* 5.40 8.10 7.87

311 0.99* 4.28 2.46* 10.24

1"7.79 4.05* 11.60 7.94

110* 2"1 5.45 7.77 18.06 5.35

3"# 6.02 4.85 2.03* 3.67*

1"0.95* 0.41* 0.20* 0.67*

1600 2"1 7.05 12.60 6.14 0.45*

3"1 2.09* 5.15 4.24 9.76

*Not Significant at a 0.05

] 12



Table 7. AIRCAP Model.

Variable Coefficient e e3  h T-"  T- I (Inas ) (nas )2

0 -2.5792381
1 0.0 x x
2 x x x
3 x x x
4 x x x
5 x x x x
6 ? x x x x
7 24.580072 x x x
8 -12.569395 x x x x
9 1.7076147 x x x x

10 0.0 x x
11 x x x
12 x x x
13 x x x14 x x x x

15 0.19159137 x x x x
16 0.0 x x x
17 x x x x
18 x x x x
19 x x
20 x x x
21 x x x
22 x x x
23 x x x x
24 -0.015276232 x x x x
25 -0.52645255 x x x
26 0.30601630 x x x x
27 -0.043588377 x x x x
28 0.0 x x
29 0.0 x x x
30 -1.6094670 x x x
31 0.0 x x
32 x x x
33 x x x
34 x x
35 x x x
36 x x x
37 x
38 x x
39 x x
40 x
41 x x
42 x x
43 x
44 x x
45 x x

13



of a significant nature with regard to validation of the AIRCAP cushion-

ing model.

The developed model is considered valid only over the temperature

range of +400 F to +1600 F. In addition, the drop height range is 12 inches

to 30 inches. The static stress range is from 0.05 psi to 1.0 psi.

I1]1 1
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IMPLEMENTATION

The developed models have been implemented on the HP-9815A desktop

calculator. A typical output of the HP-9815A version of the "CUSHOP"

model is shown in Figure 1. This output is associated with the AIRCAP

cushioning material encompassing the reduced temperature spectrum con-

sidered appropriate for this material, namely +40OF to +160*F. The drop

height selected was 27 inches with a fragility level of 70G's and an Item

weight of 10 pounds. All of this information Is input by the designer,

and is output under the heading on each hard copy.

It should be noted that a horizontal line is drawn at 70G's to iden-

tify the specified fragility level for this example. The procedure then

searches through the material cushion thickness, starting at 1 inch, until

it acquires a material cushion thickness which provides a .2 psi static

stress range at or below the 70 G fragility level. The variation which

occurs as a function of temperature within the considered material is

shown by the three parabolic shaped curves In Figure 1. The left upper

most curve represents the cold temperature effect, the middle curve

represents the ambient temperature effect, while the left lower most curve

represents the hot temperature effect. The static stress range, indicated

on the fragility level line by the intersection of the cold and hot super-

imposed dynamic cushioning curves, and identified in the heading as

SSL = 0.10 and SSU = 0.85, represents the safe design limits for 2.5

inches of AIRCAP cushion with a 27 inch drop height. TOPT represents the

amount of cushion required in inches.

It should be noted, in this example, that any cushion thickness above

2.5 inches will result in excessive cushioning ability together with the

attendant material cost and space requirements. Consequently, it is in

15
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the designers' best interest to utilize only the necessary amount of

cushion in any design.

A typical output of the HP-9815A version of the "ENCAP" model is

shown in Figure 2. This output is similar to the "CUSHOP" output.

However, two additional inputs are required, namely the maximum surface

bearing area and the minimum surface bearing area. All other inputs

remain the same.

The "ENCAP" model operates on the premise that the item to be pack-

aged will be entirely surrounded by the proposed cushioning material.

The amount of cushion required is a function of the temperature range,

the drop height, the fragility level, item weight, and the surface bear-

ing areas. It should become immediately evident that the wider the

desired static stress range, the greater the cushion thickness require-

ment.

The two vertical marks identified on the G-level line of Figure 2

represent the extremes of the calculated static stress range. TOPT

represents the amount of cushion required in inches. It should be noted

that the results are the same for both "CUSHOP" (Figure 1) and "ENCAP"

(Figure 2), since the conditions are the same for both situations.

Figure 3 illustrates completely different input conditions for the

"ENCAP" model with the attendant output.

Appendix B contains the HP-9815A programs which are necessary to

execute the AIRCAP model in the "CUSHOP" and "ENCAP" modes.

17I
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I

CONCLUSIONS

The material contained in this report describes the development of

cushioning models for the AIRCAP cushioning material. The models have

Ibeen statistically validated and are available for use on the HP-9815A
desktop calculator, or on a FORTRAN language computer. The models may

Ibe operated in the "CUSHOP" or "ENCAP" modes. The "CUSHOP" model output

identifies the cushion thickness, together with an appropriate static

stress range, for given inputs of 1) hot, ambient, and cold temperature,

2) drop height, 3) surface bearing area, and 4) fragility level. The

"ENCAP" mode output identifies only a cushion thickness, for given inputs

of 1) hot, ambient, and cold temperature, 2) drop height, 3) fragility

level, and 4) maximum and minimum surface bearing areas. The "CUSHOP"

model results in a feasible cushion thickness requirement if superimposed

dynamic cushioning curves are plotted. The "ENCAP" model results are

valid only through 3 inch cushion thicknesses, although results may be

plotted through 12 inch cushions.

Although the models have been implemented, caution must be exercised

when utilizing the AIRCAP cushioning model. Considerable difficulty was

.! experienced in the development of this model, resulting in the determina-

tion that the material was not appropriate for cushioning applications

below the freezing level. Apparently, the low temperatures have anI-

adverse effect upon the polyethylene material in the bubble configura-

tion. The effect is not consistent, causing wide variations in G-level

response for a given set of cold temperature experimental conditions.

It is recommended that the AIRCAP material be utilized in the 32'F

Ito 160OF range only. Also, relatively small values of static stress

(0.03 to 0.80 psi) are most applicable with this material. Other
20
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* I.

u cushioning materials are more efficient than AIRCAP for larger static

stress values. Although the AIRCAP cushioning material is not viable as

a cushioning material over the entire military temperature range, it is

an attractive alternative for selected military applications due to its

low cost and ease of handling.

2
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-II

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.05 ps" REPLICATION:/

TEMPERATURE: -6,5

DROP HEIGHT

I 1290 I 18 O 1 248' 1 30#' 1

I I I I I I I I I

1 3 31 110 1 1 6 1 1 2 1 300
I I I 1 1 I I
l I I I I-- I I I

i1 II. . ..I I .I I . . I 1',

T --- I ------ I ---- ------ --- I ------ I----I------
N I I I I I 1 1 2''
I 1 1 a 1 1 12 1 11 1
C I I I I I I I I I Joe
K 21 1 ---- .. I I ---- I I ---- I I ---- I

N I I 7 1 /460 1 3"
E 1 I I I /2I I
s I / I / 1 2"
S I I I I I

-I---- I ........------ .. I -- ------ I ---- I------.I 3's
,I I I I I I I I
I 141 1 91 1 71 I 11 J'

. I I I I I I I I I

3 I .. .II. . I...I I .... 2 I
I II7I

1 1 t9 I /8 / I
I I I I I

I I ----------- I-----------I ----------- I
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SINGLE MATERIAL

AXRCAP

STRESS LEVEL: oREPLICATION:

TEMPERATURE: -45

DROP HEIGHT

12 1e 181, I 24 , t  I 30 t t  "
a..---I---I------I 1--------Ia....I .a... . d..

I I 9 I I I I 1 I I I e

9 1 1 1 6 1 1 12 1 1 2 1

I I I I I I I1'' I I-.... I--a...I I-.... I---... I'1t
1 /57 Z /6/3 23

K 8 2 

1 2111

T l sI a en.Ial- e a l l - 3st ac --

H I 1 I I I I 2' '
I I ---l- --1 1 I S I
C I I 10 1 1 3 I 3*6

N I I I 2e 7 S //G I

3 S I I 2..S .. I . .ll. . . . .l. . I .. . .I. .

*e -------- --- I ---- ------ --- ---- -----

I I I I I I I21 I I8 1 101 1 31 1 413
.I I I I I[ I I I I

3 ' I I . .lI. . I l . I 9 5 ... I2'

I I I I I

25



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.0 . REPLICATION:,.

TEMPERATURE: - 5

DROP HEI6HT

I 12'' 1 18'' I 24'' I 30'' 1

I I I I I I I I I

I 1111 1 4 1 3 1 I 2 1 3'
I I I I I I I I

I . .I . .I . . .I . I
I I 1 I 1 1o
I 9 1 g' I 7 I 7 I
I I I I I 1''

T ---- I -------I ------- I ------ I I ------
H I I I I I I I I I 2''

S 1 9 I 1 5 1 71 I 8!
C I I I I I I I I I 3 t'

K 2'' I I-. ..I I-. ..I I-.. . I-.. .
N I I I /,0 I I 2''
E I I I I I

,*' s I If- I /3 x / x I2 2''"S I I I I

I-------I..I------ I .-..I----- I...I ----- I 2''
iI I I I I I I I I

I 1 1 6 1 121 1 10 1 3''
I I I I I I I I I

3'' I I-.... I-.... I-....I I-....I 1''
I " I I € 86 xI
I I I I I 3''
1 I /;? I /(, I I5
I I I I I

. ---Ieeeeeeee. I ------------ I ------------ I-----------I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6,07 REPLICATION: /

TEM4PERATURE:-

DROP HEIGHT

12' 1 s'' I 24'' I 30' 1
-- -. . ..!.. .! . ..--.. --- ...- . .. . .

SI I I I I I I I

1 6 I 7 1 81 1 91 3''
II I I I I I I I

I ' II . . . .II. I I . ..I 3

I I I I 3''
S 8 I I 7 Ix

I I I 2
T .... ------ I ---- I ------ I ---- I ------ I ---- I ------ I ---- I
HI I I I I 2'
I I 1 5 1 1 12 1 1 4 1 1111
CI I I I I I its
K 209' II. . . . . .II. .

N 1 4 7 9t 1 /o7 I1'

E I I I I
1/aceleeeeeeeeei de I 1

S I I I I I
- - - I I I I I I I

1"I 2 1 1 3 1 1 1 1 10 1 399

II II I I 2''

e' x /8 /6 / 7 '
I I 2

------ -I -. --------- I - - --------
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.4- S

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6 ,o 7 
.0-3 REPLICATION: Z

TEMPERATURE: - ,5

DROP HEIGHT

I 12'' I 18'I  I 24'' 1 30'
1 3 12 I... - I1. . 1 0 ... 1
I I I I I I I I I

I I - I I - I I 1- I I 1 398I I I I I I I I
1 , I I . .I I .. . I ..1I . .1 31'

1 8 1 5 1 7 1 6
I I I I 3''

T - 1-----I-....I-......I-....I-......-I---I-------
H I I I I I I I I I ''
I 1 1111 15 1 I91 .161
C I I I I I I I 1 2''
K 29s . .1 . .II.. .II. .

N I ") II I I 3''E I I 5 I 9z. Z /iZS I I I 1t,1s1 1 /7. 1
S I /1 I I I I

SI 4 I I 2 I 1 I I I l e g

------ 1--2 ---- 1 - - - --- -

I I I I I 1'I /8 I I7 I 1 j7 ? I /, I
I I I I I
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! 4

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6.07/s,, REPLICATION:

TEMPERATURE: ..,.-

DROP HEIGHT

I 12'' I 18'' I 24'' I 30'' I

... 1 1 121 - 171 1.I I I I I I I1 I

I 95 1I ,/ 2 I 1Z 8 II I I 7 I I

I I I s 2$'

T -- a---------3I ---------1---------I ---
H I I II I 3 °

C I 1 1 I I I I "I 1 2'

N I 0 0 I11 l IE I I I 1 I 1''

I I
------ -I I ---- ------ 1..
S I I ,-.. I I, i s0 1 -- I I

47I I I 1eI x
I I 1 1 3 1 1 10 11 5 1 3 ° °

I I I I I I I

I I I I 3° '

I 1 I I I

Ieeeeeeee. I ------------ I ----------- I-----------
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0. p REPLICATION: /

TEMPERATURE: -(_.

DROP HEIGHT

I 12'' 1 18'' I 24's 1 30'' I

1 1 1 I I 1 1 1 I

I 1 12 1 1 3 1 1 11 1 I 1''

I I I I I I I I I

I I I I 1'

C I I I I I I 2''K/ 2''I 1-- 1--- 1----

E3 I

S H I I I I I I 3' '
I I I I I I I I I2

I 1 1891 14101 111 1 1261 2'

I I I I I I I I 1 1.. .

K 21 1 47-- I __ I --- I

N I 1 7 1 Joe"
E 1 /0z 7 z z l5 1

)I s zI I 9 I I I2 z3

1 1 1
'S I I

i I ------ I ---- I ------ I ---- I ------------ -eI - -1 20

I I I I I I I
1 8 1 4 1 1o 11 1o 1 2 2

47 7o 8:5I Igo

1 l 1 6 /7 /7

-- - - - - I - - - - -- I - - - - --I - - - - -- I

SI

I : 30... . .ml i1 ... .. .11 . .. ... II I . .1 R . .. . .. . . ..



SINGLE MATERIAL

AlRCAP

STRESS LEVEL: REPLICATION:

TEMPERATURE: -e,s-

DROP HEIGHT

I 12'" 1 18' I 240' I 30'

I I I I I I I I I

1 10 1 1 3 1 71 I 9 1 3'
x I I I I I I 1 I

1 / Z I I

I I qf I 9 I 8 I
'I I I I 1 2''

H I I I I I I I I I 3''

I 16!1 1 41 1 121 1 21
C I I I I I I 1 1 2''
K 2'' 1..-.. I-... I I-...
N 1 .90 1 it1'

E I I f I I / 1
Ss Is/4 1 13 x 3 I 3'
S I I I I I

----------I--------I--------1--------I-- Joe

" I I I I I I I i
301I I 1111 181 IS! 1'

I 1 I 1 1 I I I

3''I I.. .I I .I I .. I 2''

I .a I -- I "/ I -.4- I
I I I I I

....--- I ----------- ----I.-- -----------I

'3I

| 31

I



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: a,/p:t REPLICATION:3

TEMPERATURE: - ,5

DROP HEIGHT

I 12#' 1 18'' 1 24'' 1 30'' 1
1 .....- 1 9 1 1-6I 1I-...I 12 1 1 .... 13
I I I I I I I I I
I 19I 1 61 1121 I 31I 3''

I I I I I I I I I
1 '- I ----- I I .--- -- II ----- I ---- I 2'

1 83 I I I 5
I I 1 5 1 1''
1 1 1 1 1 1 1 1 1
I I I I I

5 2''0

T .... I----I--I------I -------..... -....---- ...-
H 1 I I I I I I I I 3''

I 4 141 1721 1101 8 70
C I I I I I I I I I 1''
K 2 '' I I-....I I-....I I-....I I. .
E I I 7o I I 1 2..
N I I I I Is 1 14 I /4. I IZ I Z z
S I I I I I

S--I-------I-- I -------I---- I -------I---- I-------I----I 1''
I I I I I 1 I I I

*. I 1 81 1 5 I I1I I 1111 2'.
I I I I I I I I I

S3 ' I .. .II .I I . ..I . . I 1''

I /e I /'7 I /5 I /5 1I

I I I I I

4" _



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6,.,00 , REPLICATION: /

TEMPERATURE: -6-5

DROP HEIGHT

I 12'' 1 18o °  I 24'' I 30'' 1

I I I I I~i I I I I

1 1 41 1 21 Ii 71
I I I I I I I I I

I I I I I
1 II. . ..I I .I I . . I 3''

I I I
i I -- I ------ -- /- IIIII I 1''

H I* I I I I I I I I 20'
I 1 61 1 101 11 1 I 5
C I I I I I I I 2''
K 299' II. . . . . .II. .
N I I 5 I I I 1''
e I 4I. I 20 I 82 i
s I 2.o I /8 I 3 '"

S .I I I I I
----------I----------I ---- I-------I ---- I-------1 318

I I I I I I 1 1 1
I 11 I 31 1 9 1 81 2''

I I I I I 1 1 I I

I 3Y I 4Y I o I
I 4 1 ,112 1 I 2''

Z5 1 23 1 I I
I I I I I

-I---------- I----------- I ----------- ----------- I

'4 33



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: z

TEMPERATURE: -,5

DROP HEIGHT

I 12'' 1 18'' I 24'' 1 308' 1

.. .I .. . .I .. .I. . . I .. .I .. . .I I ~ I I

I 21 1 1 1 91 I 41 3*'I I 11I I 2I I I I I '

I I I I I

T ---- I ------ I ---- I ------ I----I ------ I --- I ---
H I I I I I I I I I 2''
I I I 181 1101 1 1
C I I I I .I I . . I .3'

N I I I 76 I I 2''
E I I II
S I 1 I 1 I 7 I 2''

S IIIII
---- I ------ I--------I ---- I------l---------- 1oll

K 'm I I .. .I I .. .I I .. .I I .. .I
I 16 1 I" 31 112 I7 iz
I I I I I I I

I I I I I

I I I I i I 3 I

1 1 6 1 1 3 1 1 12 1 21#

I I 2 1 I I
I I I I I

----------- I ----------- I ----------- I ----------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: 3

TEMPERATURE: -S5

DROP HEIGHT

I 12'' I 1ae I 24' I 30'' 1

I9 1 1 12 1 I 8 1 2'

I - I I I I I I - ---I
I o I I I

I / I 2. 1 // l
I I I I I 316

T .. e... ----- I .I --- - J
H I I I I I I I I 1'
I I 1 7 1 101I 111 l 1l

C 2 1 I 1 1 4 1 1 1 216
IC 2' ' I I- 1----.! I ... I...
N I I I I8 I0 2"

E 1 I ea I
s I 2,q 1 /8 x 18 1"S I I I I I

I,-------------- -----------I----------- I-----------! '

I I I I I 1 1 I 
':I I I I 3 I I 1 1 I '
h36I I---I I-- I I I I--I
li3 ' I 1 . .II. . I ... I . .

,,z 35 1 45 1 1 fE- I 1",
Ii 2r. I Ig 23 I 2. z
1 I I 1 I

35
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6.5REPLICATION:I

TEMPERATURE: '6

DROP HEIGHT

1 12'' 1 18 1 24'' I 30

3 7 1 1I 51 Joe'11 '

I 4 I II
1 1 7' 1

II I 1I 2''
T--I--- I----I ------ I ---- I------I ---- I------ ---

H I I I I rI I AL I I loll

I 1 1 91 I 7!1 1 41 1 10 1
C I I I I I I I I I Joe
K 2''iI--I@--II--
N I I I 1 2''

(E soo I
22 e II I

S I II I I I I
---- I I ---- 1 18 --- I----I--12--- -- 1 2''

III I I1 11 I

2 1 1' 8 12 1 9

.3 Ze I 2 Z
I t? III

---- ------ ------- I---- ----------- -----------I

j 36



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6.5pS, REPLICATION: Z

TEMPERATURE: -65

DROP HEI6HT

I 12'' 1 18'' 1 24'' 1 30'' 1

I I I .. I IZ I I I I

I 1 1 110 1 1 93 I 3''
I I I I I I I I I

lot I I. . I I. ... I I ---- I I 2".. 39 °

I I I 1 21
I /7t I /5 3 1Z /0

!I I I I I ''

T --- I ------ I---- I ------- I--- I ---- I---- I ------• 'H 3 1 3 3 1 1 1 3 1' '

I 1 1 121 I 3 1 1 61 I 1
C I I I 1 I I I I 2''
K 2 ' ' I I-.. . I----I I ---- I I ----
N 1 37 e a I 75 2"

E I 3 I I
S I 2 I 2, I /8 1 /I 3''
S 1 I I I

-----..... --...... I .--- I ------- .. I .------I. 1' '
3 1 I I I I I I I

SI I 111 1 21 1 I81 III 1''
• lI I I I I I I I I

3 O I q I I S ) I
I I I I I2''

I I I I I
.... eeee.......... ee...........eIe...........eIeeeeeeeeeeeeee

------- I------ ------ I------
37



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6.5 REPLICATION: 3

TEMPERATURE: - ,5

DROP HEIGHT

I 12'' I 18' I 24'' I 30'' I

1 6 1 1 1 1 1 8 1 IF 12 1 1'

T---- I-------I---------I----------I--------

I I I I I I I I I

I 

KZ 2"9

I I I I I 3''~~~~T .... I------... I ------..... I-.... I-......-I-....I-......I-....

. H I I I I I I I I I 2 '

I I d71 1 31 I S1 121
C I I I I I I I I I 1''

K ZI. I I . . I I ... I 2'...'

°E I I I I I
!S I 24t I Z x a /7 1i'

S I I I I I
..-----..I.... I-------I I- I....I......------ I ---- I 3''

''I I I I I I I I I

I 191 101 1111 I 4 I 3''

3 s 1 3## 11 1

S3 z 7 7 15 I
I I 1''

x ' x 2?z 2 z z.
Z I

----------- I ----------- I ----------- I -----------

4,3

j 38
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: O.7ps,, REPLICATION: I

TEMPERATURE: -15

DROP HEIGHT

1 12'' 1 18'' I 24" 1 30' I

T -- I ---- 1--I ------ I----I ------ I---- I------ I-c

.. .I. . . I. . . . . ... I k . .. I . . - . . I .. .I

I 1 1 11 151 1 aI 13 1
I I I I I I I I I
I ( I I I I I

1 I . ..I 1. . I I ... 11 .. I 31.

I I I I ,
1 I I I x 3I

T ... ------. I ...-I ...... I ... I------ I ....----- 2I
H I I I I I* 1 I* 1 1

I 121 1 1 1 61
C I 1 I 1 I I I I I 2''

K 2'' ' I -.. I-. ..I I. .1. .
N--1 3 I"

Ss I It I 2S 1 I~ 2" I"

s ------- --------- e~- -------S. . 1.. . .I .. .I .. . .1- I I .. .I.. .. I .. .I2

I I 7 1 I 4 1 1 2 1 1101 306
• 1J 1 I I I I I I I I

H I I I II

4x 3_ I :32 I I I 2"
1 I3 I II

39
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SINGLE MATERIAL

* AIRCAP

STRESS LEVEL: , REPLICATION:

TEMPERATURE: -5

DROP HEIGHT

1 12.' 1 18'' 1 24'' I 30'' I

T - I .... ------ I .. I ------ I I------- I. I

I I I I I I I I
I I ...1 1 6 .. I 1.. 1 1 1 1

N I I to I I '

S I I I I I I I I

1 63 I
H I I I I I I I I I 1''

7 1 11.. I 61 1 .. 1 2.
C 1 " I " I I I I I..

K 3 2' I-- 1----N . . I. . . .. .I. . . .. . ..I .... ! 1 3'

• E) I 4 1I I I 9 '

1 ( 33. 31 1'
I I

*----I ----------- I----------- I----------- I----------- I

I I I I I I I I I
3'' I I--- ... a--..I I-....I I-.... 1''

S33 I3 I IC I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,pP5 REPLICATION: 3

TEMPERATURE: -65

DROP HEIGHT

1 12'0 1 18'' 1 24'' I 300' I

I - 1 I I1 I - I -3- I - -I
I I 21 1 11 I 1 I 31

1 * I I 1 .. .1 ... 1 I I .. .I '

I I I I
I I I 19

3'.

T - --- ---- I - -I ------ I ---- I
H 1~ 1 1 2s'1*
1 I1 1 81 1 12 1 1III
C II I I I I I I I

K 2' ' 1 I I..-I I-I

E I3 1I1F2 I si..- I 3''
S I I I I I

----I----I------I--------I ---- I------I ---- I Joe

I* I* I I * I I I I
I 1 10 1 1 6 I 1 4 1 1 7 1 3''"!I I I I I I I I I

1I
I I I ''

I I j II I3I 3S- 1 31 x 3II ---------- I -----------.. . --eeeeeeee I ------------
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: /

TEMPERATURE: -

DROP HEIGHT

I 12'' I 18' I 24'' I 301 I
.. . -.. . I .. .I I. .l. . I 1 .. .1. . . 1. . I

1 161 121 11 1 1I I 6 I - I I I I I 1 1 '

S 7 I I / I I
I 1 8 I I t I . I

T - - - - -I- - I -- -- --- --I -- I -- - -I --- I"I * I /3 I I 8 1I I I I I 1..
4T ---- I ... I-......-I .. .I I .... I------ e-

I 1 1 1 1 IJ- I I 2'
I I- 1 111 1 31 I 51 1'71I

C I I I I I 1 1 I 1 1''

N I I I I , I i''
1 3 .7 1 .5" 4 1 1 2# x

E I I I I 7
I .. I 24 1 I . .1 3''

S I1 I I I I 8 I3'

*I I I I. I I, I I~ I I2 I 1 1 10 1 1 9 1 I a81 3''
'' I I .. .I I .. .I I .. .I I .. .I '

I I I 5 1 55 I

I I 3 I I. I 1"
I I I I I
I I I I I

2-----------I

42
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: /Op$., REPLICATION: 2

TEMPERATURE: 5

DROP HEIGHT

I 12~ I 1 8 Is I 241 I 30'' 1 *

5~ 11 1 11 1 3 12@

I I~ I
Is I 1--- 224

1I

T ---- I-------I1---- I------I ---- I------I ---- I------I--
H I 1 1 1 ''t

1 9 1 1I' 6 1I'8r
C I I I I I I I 1 2''

N 1 35' 1 Ir 72 I 1 3"9
E I I I I I
S 1 23 1 0 1 1 2's
S I I

42 0

1 1 21 1 7!1 1 121 1 10 1 310

3'

----- ~------ ------- I---- ----------- ----------- I

I4



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: I, REPLICATION: .3

TEMPERATURE: -- 5

DROP HEIGHT

1 1200 1 18'' 1 24' I 30'' I

1* I I 6 1 10 1 1 12 1 2.'
I I I I I I I I I

1 ' I 7Z .. I I . .. I .... I . . I 3''
I I I I I its

I 18 I 4 I / I I
j4. I I/0 I 3I

8I
T ---- ----- -- I------ leeeIeeIl ----- ---- I ----- I---- I
H I I 1 * I I I I 1 1 3''
I II I I I 1 7 9 1
C I I I I I I I I IJo
K 2'o' II. . . . . .II. .

N I I 5 I 1 1 2"
E I I I I I
S I 2 I I 20 I 1 3

S I I I I I I
I e I------- I. I---- ------ I---- I - eI.. I 2'

3 1 1 1 1 1 lot

I I I I I 1'-3 3Z I 26 I I

,I I I I I

----------------- I------------ ----eeeIeeeeeeeeeee

1 44
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: OO5pol REPLICATION: I

TEMPERATURE: - a

DROP HEIGHT

I 12' °  I 18' "  I 24'* I 30* I

I I 1 I I I I I 1

I II I 4 1 I 2 1 1 6 1 Ise

I I I I I I I I I

I 
/ I I 1 2''I q I r i 7 I 7 I

!I I I I I 1',

H I I I 2 I I I I I
I I 1 101 I 5 1 1 9 1 1 3 1
C I I I I I I I I I 1''

K I . I I . . I . .I

E I 1 1 I I
s I /3 I l3 I i I /I x I
S 1 I I I I

S....I-------I I-------I....I-------I....I-----I.----I 2''
SI I I I I I I I I

I 17 1 121 111 1 81 2 0" I I I I I I I I I

) I Z. I '77 I qi I /00 I
I I I I 1 '
I I/7 I I' I, IS I 1,5I 1 1 300

.. .I I . . . . .. I . . . . .. I I
--------------------- I----------- --------- ------ I

'I4

-45



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: c. o5p j REPLICATION: "

TEMPERATURE: - 20

DROP HEIGHT

I 12'' 1 18' 1 24'' I 30'' 1
... .... ... !eeeeee15I------I ...... I ....

I I I I I I I I I

I 12 1 I 21 1 8 1 I 61 31
1 1 1 I I I I I I

1'' I I ..I I I .. I I-- I ... I 1
I I zI I /55 1/ / 99 I
I I I I I
I I 9 7 7 x
I I I I I 2''

H I I I 1 1 1 1 1 1 2''

I I I SI I 41I 1101 I 71I
C I 1 I I I I I I I Il'
K 2' ' 1 I-...-I.. I I .. I--- I-....
N 1 16 1o /d5 I 138S I 2,.
E I I 1 I

Ss 1 1,3 I 1 I It ?. /~ I 1,,
S I I I I I

S. I I I I 1 . 1
I 1 1 1 I I I I I

. 5* 9 I I I /0/ 1 '

I I I I 1 1''
I /) I I? I /7 1 /4 x
I I I I

.... aaaaaaaaaaa.. -----------..I-------------.... I

46
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0 . 40 REPLICATION: 3

TEMPERATURE: - 2 0

DROP HEIGHT

I 12'' I 18'' I 24'' I 30'' x
... I .--I--- .--I-......-I-- I----I-....I------ ...--

1 1 1 1 1 1 3 I

I 1 31 I 41 1 21 6 1 3
I I I I I I I I I

i //4 I 7 I /g3 I jq/ I

I I I I Ix B I 7 I I (0 I
1 1 I I I 1''

T I - ---I -I .---. ------ I -I----- I-- I
H I I I I 1 2''
I I 1111 1 12 1 1 5 1 1 10 1
C I I I I I I I I I 1''

N I I I II
,)E 1 1 1 I I
,S I I ,, I /5 I /9 I '

S I I I I I

I------ I I------ I ---- I ---------- I ------ I ---- I 3'1

I I I I I I I I I
I I 71 1 8 1 9 1 2's

:I I I I I I I I I

3I 28'
I I I / I I I '4p 13 1 , I /S I /

I I I I I

----- I---- ----------- I ----------- I ----------- I

47

-I



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: I

TEMPERATURE: 20

DROP HEIGHT

12'' I 18'' I 24' °  30'' I
---- I ------ I --- I ------ I----I ------ I ---- I ------ I ---- I

I I I I 1 I I I
I I 1 I 81 1 6 I 3 2''

I I I I I I I I I
1'' I 1 ---- I I ---- I I----I I ---- 2'

I I I /j50 I

I 9 I /Z I I I''
/0 1II

I I I .x"

H 1 1 I 1 I I 1 I 3''
I I 1101 I 21 1 9 Il1

C I I I I I 1 1''
K 2'-' I I.--- - I I -. I---- I ----
N I I I I 1''

s I I I I I

S 1 1 I 1 1 11
. I I I7Y I

I I I I I I I I I
I I 15! 1 121 1111 1 t, I 2''
I I I I I I I I I

3' ] I .. I--.... I-- I-.... I-.... 3' '

I I IeI II ¢8 I I I-775" x ,
I x /6, I /I,/I

11. . I /.. . .. . I I.. . . . I I'I
---Ieeeeeeeee--------------I-------------ooooo
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.07 REPLICATION: Z

TEMPERATURE: - Zo

DROP HEIGHT

I 12'' 1 18'' 1 248' 1 30'' I
....-......-I .... 6 1 ... 9 ...... 1 .... 1 .....

I I I I I I I I I
I I 1121 I 61I I 91 1 31I 2''

I I I I I I I I I

I I I I I
I 0 I I I I 1"'
I /0 I I I I
I I I I I 2'

T ------ ----- I --- I ------ I- I I ---- I ... .. --.. I

H I I I I I I I 1 1 3''

1I I 114 41 1 11 1 10 1
C' I I I I I I I I I 1''
K 2' . .I . .II.. .II. .

N " I I I I 3'',E I I o I /o I

S I I I I I 3''
S I I I /3 I I

.- .---- I ---- I ------ I -I----- I ---- ------ I ---- I l''

' I I I I I I I I
I I 2 1 I 8 1 I 71 1 5 1 2''

"'I I I I I I I I I

}I I I I I

1 .45 1 12 7Z I 8le
I I I I II Iq 1 /8 I I

I ----------- I ..-- ----------- ------------ I

49



-- -

SIN6LE MATERIAL

AIRCAP

STRESS LEVEL: 6,07 REPLICATION: 3

TEMPERATURE: - Zo

DROP HEIGHT

1 12' 1 18'4 1 24'0 1 30'' 1

I 1 I I I I I I
lowI I 5 17 131 1
I I I I I I I I

T. --- I -- - -I -.... I -- - -I ---- I -- - -I ---- I -- -- ---- I 2
I I I I I
I85 x 1 /1g 1 11,

C I I I I 1x ?- I jo I I 3''
T. -- 'I------... I------.....I-....I-......-I....I------

H I I S 7 1 7 1 1 I 1t'
I I I12 1 101 I 121
C I I I I I I I I I39
K 2I . I --- I ---- I I------3I

N I I I I I
"£ " I I.. .I . .I ...5I ... I . .. I 3

I I 1

---------- I----------- --------- II-----------3I

1 1 I I I I I I I
I I 4 I I 61 1 91 1 81 I

I I I I I I I I I

31' I I . .II.. .II. I I . ..I 2

I I I II

.. .I. . . . . .I I .. . . . .I. . . . . .

4 50

ii,



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: /

TEMPERATURE: -- o

DROP HE1GHT

I 12'' 1 1'' I 241' I 30'' I
.. .I .. . .I .. .I .. . .I .. .I .. . .I .. .I .. . .I .. .I

I 1 6 1 2111 1 12!1 121
I I I J I I I I

T --- I-- ! -1 ! I- - II 1''
I I I I I
I ES I /10 x P75s x /5*7 I 3,,

I 1 I I I 3''

ST ... I ..... I ... I .. .. ee.. IC ...... C... I ...... I .... I

4 1 1 1 1 1 I 2 °

I 1 1101 1 91 15 I
C I I I I I I I I I 1o °

N I I I

II

S I / , 1I. I /3 " 1 -- I 3''

's 1 1 I I4 / I I 0 ,

1 3 1 1 1 1.... I . ..1 1 31. I .. . 1 . . . .1 ... 1 .. . 6 . .1 2o'o

' I I I I I ! I 1 1

',I ! 3 I ! ? I 1 4 I I 8 '

I 45 1 13 7o 7e I t
-I - -I I -I I

} I I I I I

11 51



!I,

SINGLE MATERIAL

5 AIRCAP

STRESS LEVEL: d./ 1 -So REPLICATION: 2.

TEMPERATURE: - 2,0

DROP HEIGHT

I 12'' 1 18' 1 24 °' I 30'' 1
1 11-2-- I .... 1 .. .. 1 .. . 1I ..-

I I I I I I I I I
I I 7 I I 2 I I 9 I I - I 2''
I I I I I I I I I

I I I I
I 1 1 157 IxI S" I ] I ]0 I I 3''

T ---- I------I ---- I------ I ---- I------I ---- I------I ---- I
H I I I I I I I I 3''

C I I I I I I I I I 2''

N I I I I its

E I I I I I I
S I .... I ... I I. . I I 1...

S I I Ii '

------ I - -e--- ------ --I - -eee- I its

I I II I I I I1'

I 151 131 14 41 . x 20
S'.. .I I .. .I .. . .I .. .I .. . .I .. .I .. . .I .. .I

I I I I I I

I I I 1 75 I 2''

1 I I5 I /8 1

I I I I I

.... ----.......... I ----------- I -----------.--... e I

I5

52



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6.1p:01 REPLICATION: 3

TEMPERATURE: - ZO

DROP HEX6HT

1 12' x 18'' 1 24'. 1 30'' 1

4 1 1 1 1 1 I I I
I I 4! I 31 1 2! £111 360

I I I I I
1'' I ------ I I.---I I .----- I...-! '

I I I 1 22 '
I /50t t

/ 1 1 9 t 1 1 1

c I I I I I I I I I 2@'

C I I 1 1 I I I I I 2''

K 2' I I ---- I I ----. I---- I
N"177 1 7? 1 7 1 ). 1 3@@

.. .I . .. I " ' . .X. . . . .!. . . ....II 3'
E I I ' I I I
S I 1 / 1 4 1 I 3

S II I II

- -I 1 - I I I I I I

I I 0* 1 1 10 1 369II

1 5 I I 4L. I Is 2,
I I I/ 1 7 /7 I 1 2

.. .I. .. . . . I . . . . .. I . . . . .. I . . . . .. I
-dee----------- -----------ee---eeeeeeeeeeeeeeeeeeeeee

53
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,3 'par, REPLICATION: I

TEMPERATURE: - I

DROP HEIGHT

I 12#' 18 °  1 24 °' I 30'' I

I I I I I 1 I I I

I 17 110 6 1 I 1 6
I I I I I I I I I

Its I I ---- I-- I -- 1 3
I 8 .z z I

_:/I i 13 I IL I II II I I I I 3''

T ---- I ------ I --..------ I ------ ------
H 2 I I I I I I I I 2''
I 1 1 12 1 1 11 I 1 5 I 1 8 I
C I I I I I I I I I 1' °

K 2''I I--!I--!I--
N I I .I I tI

E 1 I I I x
S I I I I I
S I I I I I

!I I 4 I I I I 2 I I 9 I1 °

1 1 41 1 31 1 2 1 1 91 1s*
I I I I I I I I I

3@# I 1 .... I I ---- I I ---- 1 1 2o
I I I I I; 3o 9-2 576$'

1 28 1 2 I 2+I 1 I I II .--.------------- I ---------I- ----------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,3 REPLICATION: z

TE14PERATURE: - Zo

DROP HEIGHT

I 120' I 8' I 24'' 1 30'' 1
-a-I----- ....- I------.I a.... I ..... a a .a .. - a---------- I.. I

I I I I I I I III I S I I $SI l 12 i I10x 3''

l I I ...I I ...I I I I 30

I I 9I 1 1 1 3'
I I I I 3'.
I I I 43 1 12 I I

I I 9 I N I I I I I I I I I °

I I91161 111

C I° ' !I. I I . I I . I I ... I
N I 47 I I I7 74t I .
E I I "I I I

S I .1 zo 1 z 6 .
S I I I I I

Sj .... .....-- I -- --.. ..l-- . . . .. . . . ..------ I . . 2'0
I I I I I I I I I

I Il3 2 3 1 4 1 l' °

I I I I I I I I I

3'' I .. .I! .I X . .. ! .I I'

I I( 1 .4 24 2*
I l I I 1

if 55



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.3 POO REPLICATION: 3

TEMPERATURE: - -o

DROP HEIGHT

1 12'' I 18'' I 24'' I 30'' 1

II I I I I I I

I 1 61 1 4 1 21 1 9 3''
I I I I I I 1 I I

1 .. 1 1 1 1 I
I I I ''I /9 I /,3 I j2.. I y I.

I I I I I1''

H I I I I I I II 13''

SI I 11I 7 1 310 131
C 1 I I I I I I 1''

K 2'-' I I----I II..I IloI!N I t,, I I. 65 I 1 2''

E I I II

1 12 1 1 8 1 5o 1 2@/
I3''

S I I I 1 I
---------- I . I.---- I ----------- I -----------I 1'
I 5 I I I I I I I

!I I 1 I I I I I 1 I 2'

IIx I I 47 55
3' II.. .I I ... I I . .I. . '

I 28 I 24 I 25 I 1*
II I I

1 56



4

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: oSpS, REPLICATION: /

TEMPERATURE: - 2. 0

DROP HEIGHT

1 12.' I 18' 1 24'' 1 30'0 I
.. . I... . I ---------... Ie.... I ... . I-... ---- I....

I I I I I I I I

I I1I 1101* 1 171 1''
I I I I I I I I I

I I I I II 6 z 1 o4 i '2_7 i /6- x 36 o

I I I I
T . .I .. . .1. . I . ... 1 .. 1 . . .l. . x . . .I. .

H I I I I I I I 1 1 31'
I 1121 1 9 1 1 21 I 6
C I 2 I I I I I 2''
K 2'' I I-... I .I--- I-.... I-....

N I I I l e't

,E I I I O- I 1
S Ir1 3''

9 1 2.1 1 6
..e------ -------- eeeeeeI e ------ -------- eeeeeee _e 21@

I I 1 I 5 I I 3 I

1, 1 1 1 I I 2I I
i3 ' I. .. I I . .I I . .:I. . I

i 9 x :7 x I~ ,I 2",
I I I I

--- I -- I I-

57



A-

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: S r REPLICATION: Z

TEMPERATURE: - 7.

DROP HEIGHT

It

I 12'' I 18'' I 24'' I 30'' 1

I I I I I I I I I
l 2 I¥ I 10I 1 11 1. I I 1''

I I I I I I I '" I I

SI I I I I
1 -2 10 4 I 2

Jo Joe,- x xI
STII . . . .. .. ..I 2. I....I

T ----------I ---- ------ I------I---
H I I I I I I I 1 1 3''
1 1 8 I 6 I 3 I 9
C I I I I I I I I I 2''
94 2' ' 1 I-...-I.. I-I .. I--- I-....

N I 1 , 31I

E I ..G I I'- II
S I I I I / 2''

* ... I L3 .. I .. .. . . I .. . .i I I . . IS
S I I I I I I I I I

1 5 1 I 112 1 1 ? 1 1''

1 31 386 ll l3'' I I .. .I I .. .I I .. .I I .. .I 3

I xA56 3 0
I I r :

.. .I . . . . .. I . . . . .. I . . . . .. I . . . . .. I2- 2. I
---- ------ ------- I---- ----------- -----------I

58
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: aS5 sj REPLICATION:

TEMPERATURE: - Zo

DROP HEIGHT

1 12' 1 18'' I 24' 1 30'' 1
e .Ie... l e.... ec ...... eeeeeee .... e......eIe. ..I

II I I I I I

Io1 I I 1- I 20

1 "9 1 105 7I s I0I 11 9 1 o 1 137 1 '56

I I I 7
1 12 1 1' 7 1 2''

T ...-I ------ I ---- I------- I-.... I ------ I -- I -- -I - -I
H I I I I I I 3''
I I 1101 1 21 9 1 41
C I I I I 3°'

K 2'' I . .I I-.. I....I.
N I Jo

E 1 7 1 4 I 6-S I I
S I I 1 3''

S I I I I I

II 8 I 6 I I 5 I 11 I'
1 18 16 1 I 51 1 111 2''

II II I I I I

I"3 ' . .II. . I I . .I. . I 3

13 I 7 I 47 2, "
I ' I 6 I 2S I 7_5~

I------------cec------ --eeeeeeee----eeeeeeeeee

' 5

i5



I

I SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6, 7 psi REPLICATION: /I
TEMPERATURE: Z- 2.o!

DROP HEIGHT

I 12'' I 18' 1 24'' 1 30'' I

I I I,, I I I I. I I
I I 6 1" 1 9 1 I 41 1 5 1 2''
I I I I I I I I I

I I I I

I I I I I I let
I I I I I 1''

S 1 3.z - x x . z z1',
--- I ---- I-------I----------I-------- --- o

H I I 1I"- I7 I I 10 , I:  I 1''

C I I I I I I I I I 1''
K 2'' I 2-. ..I I-. ..I I. ..I.
N I I I I I 2' ''E I I I 5 I 85 I
s I 3d I 2/,,4 22 I 20 I 3''

I I I I I
I ----------- I ----------- I -------- I -------I----I 1''

' I I I I I I I I I
I I 3 I I 8 I I 12 I I I '

, .I II I I I I
3°'I Z5 .. I I .. .2 ... I 3 . . ' '

) I I I I I

I I 3d I I I

j 1 60

I



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6,'7 ps, REPLICATION: 7._

TEMPERATURE: -Z

DROP HEIGHT

1 12'' 1 181' 1 24'' 1 30'' 1
.. .I 1 .. I .. .. .. 1I.. . [. . I .. . .I .. .

I I 1 1 1 1 10 1 1 7 1
I I I I I I

I I---I I --- I I

T ------ I ---- I -- - -I ---- I -- -- I.... I ------ .I ----I I I I I ''
I / 1 / 1 6 1 I I
I I I I 1 2''

H I I 1 I I I I '. I I
I I 141, 1121 1 6! X 21
C I I I I I I 1 1 I 2''

K 2'' 1 1 ---- I I ---- I I--..I I ---- I
N 1 33 1 47 I 
E I I I I I•~~~~ 1 1 3"9
S I 2(20 1 /8
S I I I I I

------- I .------ I 1-------1 I ------ I .I 3
I I I I I I I ,*. I I

1 13 111 19 -81 1'
I I I I I I I I I

3'' II.. .II .I I 4 . .. I I..I31 2" x 35 1 1 '
I I I I 2''

I I I I I

II

---------------I------------I------------I------------ I

4"

61
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0, '7 . ,  REPLICATION: 3

TEMPERATURE: -- .0

DROP HEIGHT

1 12'' I 189' I 24'' I 30'' I
.. .I .. . .I .. .I .. . .I I I I I .. .I

I I I I I I I I I
31 I 61 I 8 I 91 2''

I I I I I I I I

I I I I 1 1''
I /4 I / i.. I /Z I /0 I
I I I I I 2''

T ---- I------ .- ------ . . I-.----- I . - I----- I .
H I I I I I I I I 1 3''

I I I I 14 1 1I 12 1
C I I I I I I I I I 1'

K 2'' I 1...I I-...I I..-..
NI I 3''

E I I 77

S I Z4 I 23 I lt 1"
S I I I I I

---I----I---------I---------I--------I-- let
I I I I I I I I I

1 21 1 7 1 0I 101 3
I I I I I I I I I

I I 3?. I I 47 '
SI I I ''O I I 2''

3 34 I 3o 1 28 I

I I I I I

----------- I------ ------- I---- ----------- -----------I

62



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: /, o REPLICATION: /

TEMPERATURE: - o

DROP HEIGHT

1 12,' 1 18'' 1 24'' I 30'' I

I

II1 I " I I I I

I I l otl
T I I I I I I I

I 1 1 1 .. I 2 1 9

I I I
I I N I I ''

1~~~ azl.. I--!---le !---

. 1. I .5 .. 0 1 I

1 1 9 1 111 1 1 101 1 6!

3 I . - I I I 1 I 2''N I~ I" I 1 I I 1 "

E I I I I I
S I 23.... Zo .... I 1'.. "I..

S I I I 

*~--------~---I ----------- I--------- I - -eee--------

1 1 II I I I 6
.. .1. . . I ... I 31.. .1..1 I SI..I. .. .l. . 2''*

1 1 I I 1 1 I I I

! II 3 I 2 I I SI '
"'I I II I 1 I 5!

• X ZI l ." " I3' '
J I .32 I ..d 1 2.8 26

I! I I I I

4.

'4"

j 63



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: p si REPLICATION: 2

TEMPERATURE: - Z 0

DROP HEIGHT

1 120 1 18'' I 24'' I 30'' I

I l I I I I I -. 1 I

I 1 9 1 I 3 1 10 " I 7 1 3'"
I I I I I I I I I

. II I.S 0 7 x 22*- 1'
I I I I I 1 '

I I I I I '

T ---- 1 -------I ---- I-------1--------!---
H I I r I IA 1 1-* 1 z 3''
I 1 1 2 1 4 1 1 12 1 11 1
C I I I I I I 3''

K 2' ' I Im... I-. .I I. .-. .
N 1 7I 70 I I 1''

E I I I I I
S 1 2 9 1 2 z 2a I /8 1 3''
S I I I I I

I I I I I I I I I

S 181 -1 1 1 6- I 5 I
-'I I I I I I I I I

3 .I I ... I I. . I I .

I I I I I '3 34, I x 3Z 2 2 x

I I I I I
.... I---------I------------ I -- ---------- -I

64



.1 SINGLE MATERIAL

3 AIRCAP

3 STRESS LEVEL: [ Op,, REPLICATZON:

TEMPERATURE: -Zo

DROP HEIGHT
I 12 1 18'' t 2' 30' I

4 I --- I I 0 I ° 3 *
1T I ------ I I - I---- I I ---- I - - I 3

I /G, /€ /. / 6 x
I I I I 1.'

t . . . t1 . . . . . 2.'
S I I 1 1 II 11 l - I 5 I 1 12 1
c I I I I I I 1 39o

N I I I 7 . I
E I 174 I
s I 0 I 2 I 27. 1 1 l.
S I I I I

CO~---- ----- ----- ------ 1eeeeeeeelc 1 300.... I I .. .I .. . .I .. .I l .I . ..I3

I 2 I 3 I l 1 I 9 1
31 I I I I I I I

" I I I I ! I I

1 1 35 1 45 1 2's

.I I . . z ..
Hd~eeeeeeeeeeeeeee~ ee C. C-- -- --- --------~eC

65-I



!S

SINGLE MATERIAL

U AIRCAP

g STRESS LEVEL: 0.54. REPLICATION: /

TEMPERATURE: &-Zo

DROP HEIGHT

1 12'' 1 18'' I 24'' I 30'' I

I I I I I I I I I

I 1 10 1 1 7 1 1 5 1 1 1 J'
I I I I I I I I I

I } /#z I //45 I
1 93 3II I I 3''I /o I I 7 I

I I I I 1 3''

T ---- I ------- I . I------ I . I------ I . I------ I
H 1 1 I I I I I I I 1''
I 1 1 2 1121 1 8 1
C I I I I I I I 2'6
K 2' ' 1 1... I---- I I----I I ---- I
N 1 87 1 87 1 99 1 1
E I 58 I I I I

S I /1. 1- I /3 I /1 1 I 2'
S I I I I I

I ------ I ---- I ------ I I ------ I ---- I ------ I ---- I 31m
I I I I I I I I I
1 141 111 1 91 1 31 itsII 4 I I 11 I I 9 I I 3 I1 °

.)+I 55 I I I / I I I
I I I I 9 2''
I / 7 1 /e 1 /.4 I /4 x
1 1 I I I

----------- I ----------- I ----------- I ----------- I

66
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: ., o i REPLICATION: .

TEMPERATURE: *-2 0

DROP HEIGHT

I 12'' 18'' 1 24'' 1 30'' 1

I I I I I I I I I

I 1 4 1 I 7 I 9 1 101 2''
I I I I I I I I

. I I . .I / .... I 2
I I I I I2''x ' x 8 x 6 x 7
I I I I II''

T ---- I ------ I .. -------. I I -- - .I --- I
14 1 I 1 1 1 I 1 I 3''
I I 81 1 31 121 I3

C I I I I I I I I 3''

N I I 9I 1 97 1 l"
E I I I IIs 1 /5 £ I9 I /4 1 1 2'
S I I I 

.... ..... ....I ---- I ---- I ------ I .-- - I .------- I -- -I 1t

I I I I I I I I I
1 6 1 1 11 1 1 12 1 1 5 1 Jo

x 5 x 73 x 8L I 9

I I I II

.. .I . . . . .. I . . . . .. I I .. . . . . I
----I ----------- I-------- I------------I ----------- I

67
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T

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: 3

TEMPERATURE: 4-20

OROP HEIGHT

I 12'' I 18' I 24'' I 30'' 1

I I I I I I I I I

1 9 1 1 121 1 31 r 81 2''
1 I I I I I I I

1 ' o I II .. I I-- I-....I I-.... 2''o

SII XI °,~~ /45 '
I. I I l

I 9 I ' I 1
I I 1 I I I I 2'T ---- I---- e~------I I--- ---- ----

H 2 1 1 4 1 1 2''

C I I I I I 1 I 3' °

K 2'' I...I I ---- I I ---- I ---- I
N 7a 1 1'3 1 9528 13.
E I I II I
s x 13 1 Z I /2. z 1 1 1',
S I I I I I

I------I I ---- I ------.. ------- I ---- I ------ I.. 1-' '

I I I I I I I I
7I 1I 1 101 16 3''

..1 I I I I I I I I I

S3 o I.. .!I. . I...I I ....I 3

," I I 1'o

1 /7 1x / /4,SI I I II

------------ ------------ --------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,07pR REPLICATION: I

TEMPERATURE: *20

DoP HEINT

x 12'' 1 16°°  X 34'' I 30°' I

1 41 1 51 1 3 1 1 6 13#
lot £ 1

I0
! I I I I

1f . I . 1 127 1 i-I its
1 1 I
I I0 /6 I I 1.

4 1 I I I I I I 1

S 1 16 11 1 2 71

C I 1 I .0 1 12 I I I.'

-I

€ I I jA !I 1 0

2 1 2 I P

1 
370

I , I - I I I I

1 1 1I I I

H 360 1 1 !-! ! 36

I I I I 1 I

1 1 2'

.. .. . .. I .0.00 ,,.,/ . / ° 0... . . .. 1. . I

69
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: o. o si REPLICATION: 7_

TEMPERATURE: +Zo

DROP HE16HT

1 12'1 1 18'' 1 24'' 1 30'

I . 1 .. .. 1 ... 1 .. . . 0 1 . .I I I I I I I I I
I I 91 I 31 I 21 I 3''
I II I II Il

I 1 I I

/0~~ 3 6 I 9I I I 3''
, ~~ ~T e ... deeeeIe... .. I------ ... I ... ..

H I I I I I I I 1 2''

I I 110 I 1 I I aI 1111
C I I I I I I I I I'
K 28'' I I.. I I- I-. ..I I-....
N I I I I 3''

S I I I I q z /€ xs 2@4l /

* ceelIcce------lIaJoe
I I I I I I I I I

1 121 1 4I 1 1 ?1I1 2*'
I I 1I I I I I I 1'II I I I I I

,H3 II.. .II .I I . . I Io ... 3''1 42 39'0x75

1 /7 I /f
I I I II

....----...----------- I --------- -I ------------ I .

70



- II

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,07105t REPLICATION: 3

TEPPERATURE: V- Zo

DROP HEIGHT

I 12'' 18'' 1 24'' 1 30'' I

I I I I I I I I I
I 1 71 I 51 I 31 1 61 2''
I '' I .. .I I .. .I . I I 1 .. I 3

I,, /I ,
87 z liz x /oI 1'

T .. l. . . I.. .I . . . I . . I / ... I. . .. I . .

H I I I I I I I I I 1''
I I 1 1 91 1101 1 8I
C I I I I I I I I I 1''

K 26'' I I..I I-...I I--..I
N I If$ 72 I 91 I / Z I 1,
E I I I I I
S I I/. I /5" I I-.,* i." I 2''
S I I I I I

i~i .. .... I..I...... I------ -- Is.... e......Ic....I 2

I I I I I I I I I
I I 4 1 111 1 21 1 12 1 2'
I I I I I I 1 1 I

3''I 1 4..15 .. .. .I1. . I 3*'

- --- -I

.. . 2... . . . I .. . . . . / .. . .. . I . . . . . I

,I

71

II I - ii ................



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0, /) 51 REPLICATION: /

TEMPERATURE: 4 20

DROP HEIGHT

I 12'' 1 18'' 1 24'' I 30'' I

I I I I I I I I I

I 111 I 2 1 1 6! I 3
I I I I I I I I I

1'' I I ---.-- I I -! I-- I. 1-''

H I I 13 3@@I 1 ' 3 1 12 1 1 1
I I I I 2''

E I I I I 3''
I I . I I I ..12 . I 2.1

I I I I I 1 I I 31''N I I I I I 1'' 4

47 1? I 7 I 1 05 I 29
K 1 ' ' I .. .,4 . ..II. . I 3 .... ''

N I I I I I
----------- I ----------- I ----------- ----------- 3
SI 1 1I I I I I

i . . . .. ..I 19..1 I . . . I .. .I 3''

I I I I I I I I I
3'I I I--- I 9 II 1-I I--5- 1 ''

'III I I I 8 I

S3 ' II. . ..I I .I I . ..I1'I

~72

I,



.- r

SINGLE 14ATERIAL

AIRCAP

STRESS LEVEL: 9,/,vj REPLICATION: Z

TEMPERATURE: +- z_

DROP HEIGHT

1 12'' 18'' 1 24'' 1 30'' I
... -.. . I I .. I .. . .I ... , . . 1

1 1 91 1 61 1121 1 1I I 9 I 6 I I 12 I 7 I '

I I I I I ! I

I 85 x//7 /3' " I(C I 3''

30 I2''

T ------eeeee es ------. I d------Is e e. I
H II I I I I I 2°

I Ii1 1 51 I &. 1 8

C I I I I I 1J'
K 2 '' I-.... I-....I I .. .-.. .

N I 1''

Es I x / 6f"
S . . . . . I I I 2''
S II I II

s------I ------ IIs----slIdl------dI Joe

II I I I 1 I I 103I
I 1 1 21 11 1 10 1 5'

K I I I I I I I

S.. I I 71 1 I
18 x /I /its

- - -- --s- cc e I -------- ------------------ - ----------nn

0'

73
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0, ps, REPLICATION: 3

TEMPERATURE: 4-ZO

DROP HEIGHT

I 1l'' I 1 I 24' 1 3000 1

I I I I I I I I I

I 1 41 1 10 ! 1111 1 7 1 2''

l I I I I I I I

/0 1 I I /I I 5 ,
I 1 /0 /0. I 1"

T ..---------- I -..----- 1I....------ - I --- I
H I I I I I I I I3
I 9 91 181 Il1 I31
C I I I I I I I I I 3''

N I I I I I 1''

E 1 x 77 1 7
* S I I I I 2's ' & - x /9 z

,,I 1 1 I I I I I I

S 1 5 1 1 6 1 12 1 1 2 1 I''
I I I I I I I I I

A 3 ' XIr. . . .II. I I . ..I1'391 /1 1 1 -- -I

I I I I I

-I---------- ------ -I e----------- -----------

74



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0, 3pg"/ REPLICATION: I

TEMPERATURE: #Z'

DROP HEIGHT

1 12'' 1 18' 1 24'' 1 30'' 1

I I I I I I l-- I.

I I 4 I I I I 1 I30

I 75 I /15. 1 I /6
1' I . . I. ..I I . .II. . I 2''

I 1 I I3 I /Z I
I I I I II''

T e e l I .... ...... l .... I3......eI ... Ia . ... . e. ..I
N I I I I I I 11 I 1' °

1 I I 91 3121 1 3 1 I 6
C I I I 1 I I I 2''
K 2'' I 1-...I I--c-I X-I. I.
N I 45 6 "! 3"
E I I I
S I 20 1 18 I / I I 1"'
S I I I I

.--- I.. . .. I -I ------- I -- I ------ I. 2''
II I I I I I

II I 1 10 1 1 71 1 21 3's
I I I I I0 I I I""77 I I I S7

3'o I I. . I ....I . .. Z . .1 1 o'

I 24 1 25 1 24 1 2I

, I I I I
---------- I Ieeeeeee eeeee- I ----------

75



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: Z

TEMPERATURE: +z

DROP HEIGHT

I 12'' I 18' I 24'' I 30' I

I . I .I .I I I
1 3 1 1 81 1 41 I 5I 3''

I I I I I I I I I
1 I... II. ..II .I I . ..I 2

1 1 2 1 / 1 7 1 13 12 18

I I I I I 10
K 2 /3 / -- / I
I I I I I .''

H4 I I I I I I I I I1'

I S I 21 I 61 I 7 1 1121
C I I I I I I I I I
K 2'-' I I ---- I I .----I I ---- I I ----N 1 45 I I Io 1~ 2''

E I l I I I
s I 2 I 1 17 I 17 I 1"
S I I I I I

I -------I---- I ----------- I -------I--- I -------I----I 3'

I I I I I I I I II 1 101 I 11I 1 91I 111I 3''
"I I I I I I 1 I I

3 ' I . ..II .. II .. I . ..I 'o
1 1 4. I 1 2''

I 28 24 I 24- 24 1
I I I I I

...- I-------I-------I-.........-

76



* I

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,,3R5,j REPLICATION: 3

TEMPERATURE: "OZo

DROP HEIGHT

I 12' I 18'' I 24 °' 1 30' °  I

I I I i I I I I
I 171 141 91 1 211
I I I I I I I I I

1o, II. . I...I I ... I .... I 3 o

1 "5 1 /3" 1 .1 x 8I I I I I let
T /- /3 I I-- I
I I I I I 1''

S I I I I I I I I I 2''

I 1 181 I 3 1 1121 I 5I
C I I I I I I I I I 3e
K 2'' I I-...I I-...I I..I.
N J o I I Ic 1 '
E I 1 I I I
S I . . I 2s I I
S I I I I I

------ I I 0------ I ---- I ---------- I------ l''
I I I I I I I I I

- --I I...- I --....-- I ... I - I

S38 1 I1 4 I
SI I I I I 2''
I1 Z' I Ix j.5' i 25"SI I I I I

77
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: /

TEMPERATURE: *zo

DROP HEIGHT

1 12'' I 18'' I 24'' I 30'' 1
I I . . .l. .I-- .. .1I..IIf I ....I I

1 1 61 1 12 1 1 SI 1 10 1 2'0
I I I I I I I I I

I 'I. . I I. . I l . .I I . .131 I I I 2Z5 3''

I 7 I I 1 /s I 30

I I I I I 2''
T dI-------. .. I efll.... ee dlI .1 ...
H I 1 1 1 I I I~w. I I 7''
I I 1 41I 111 181 I 1I
C I I I I I I I I I 1''

N I I I . .I . . 3'
E I 4,Z I .5& I I I

S I 2+ I I I /t, I 2"
S I I I I I

------ I I --.-- I . ------- I -- I ------ I 3*l
I I I I I I I- I I
I I 1 I 2 1 I 91 1 3 1''" I I I I I I I I I

3'' I .. .I .I I . ..I l . .I 2

I I r4. I I I i''
I 3 I 31 I 29 I IG
I I I I I

..---- Ie.......eI .----------- I -- I----------- I

78



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.5,0Z, REPLICATION: 2

TEMPERATURE: 020

DROP HEIGHT

I 12 °' I 18'' 1 24'' 1 300 1

I I1 10 I I I I

I I I I I I I l I
/' x I. .-. I I I. .-. . 31 I

I I II
x 182. x xx o x

I I I I I 1''

T ---- I-------I ---- I------I ---- I-------I ---- I------ ---
H I 4 .. 1 I . 1 I ''
1 I 51 1 91 I 61 1 31
C I I I I I I I 1 290

N 1 . .I I .... 3
E I I I I I

9S I I I
S I I I I I

I------ I I ------ I I ------ -I----- 1---- 21''
, x I I I I I I I I

1 171 1I1 1 121 1 2 11
I I I I .I I I .. .I 3 #

I I I I I2. Z '

I I I I I
31 " 2r 2

I . . . . . .I . . . . ..I . . . . ..I I
------------I--------------------------eeeeee eI

79



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: .3

TEMPERATURE: "Zo

CROP HEIGHT

I 121 182' 4 14 I 30'' I
.... I---....-I...I------I ----- I....I-.....-- ...-

I I 4 I 6 I I I I °
6 1 1 61 1 2 1 1 12 1

I I I I I I I I I

I 77 1 1 I 1 232. 1
I I I I I 3''
I I / 3 1 IZ I II

I I I I I 2'

H 1.. I I I I 1 1 I I 2 °'
I 5 141 I 51 11 1 9 1
C I I I I I I I I I''

N 1 44 06 I 1..

S 1 27. 1 2 1 1 30
S I I. . .I I

I I I 14 I I I I
I 1 3 1 111 1 1 10 1 1 a I 3 ° °

"I I I I I I I I I
II II

i~0 1 30v 8 x
I 1I I 1 2 1 240 I

I I I I I

.... -.. . . I ------- I ----------- I ...... I

80
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: /

TEMPERATURE: '2o

DROP HEIGHT

12'' I 18' °  I 24'' I 30''. I

1 1 I I I I I I I

I I I I I I I I I

I 70 I /o I /G I I
I I I I I 3 I

x I/4 I /4- I IZ I /o I
I I I I I 1P.

H I I I I I I I I I 1''

1 I I I 181 1 6 1
C I I I I I I I 1 I 2 I'

K 20''I I...I I..I ... II..I

N I - I 70 q I
E I I III

S 2 I Z I Z I I 2''
' S 1 1 I 1 I

-------- -I ------ -I. ------ -I..-------I...I 3''
''I I I I I 1 1 I I

I 1 1 I 7 1 1 9 1 1 10 1 3''

3 1 1 I I I I I I I

I I I I I

x 25 I 35 ,5 55 2 ''
I II I Z& I

I I . .. . I 2... .. .. I . . . . ..I

- -------------------------------------------

81



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION:

TEMPERATURE: +z0

DROP HEIGHT

I 12'' I 18 I I 30' 1
.. . .. . j---------...I .... I---..... ! ----------.... I .

I I I I I I I I I
I 112 1 I 7 1 I a I I 11 I 20'
I I I I I I I I I

T - I - ---I ---- I---- I ---- II---I 3--
I 5 /2.1 x 14. I 2;i4 z
I I I I I 2''
1 / 9 1 I
I x I I 3''

T I---- -- -I ....e...e.... I e ... .... I... 3
H I I I I I I I I I 2''
I 1 1 31 I 51 1 91 III

C I I I I I I 1 I 2 3''
N .. I I .. I 1 . I 1''..

E 1 37 I fZ I 7 1
s 1 27 1 23 I 21 I
S I I I

.... I ne.... ... I .... . I ... .. ... ... eI .... I .

,I I I I I I I I I
1 1 21 1 41 1 6 1 101 3''

I I I I I I I I I

I I I I II I x 35 I 4. 1 S 1"
I .3 I I4 2 z9#
I I I I I

---Ieeeeeeee.. I ------------ I ----------- I ------

82



-~ I.
SINGLE MATERIAL

AIRCAP

STRESS LEVEL: O.,IpRS REPLICATION: .3

TEMPERATURE: #2 0

DROP HEIGHT

12'' 1 18'' 1 24'' 1 30' 1

SI ------- I ------I ----- I ------ I
I I I I I I I I 

I I 1241 15 1 101 18912'

1 ° I I .. .I I .. .I I .. .I I .. .I °

I I I I I
N I I 1 I 1 3'

S 28 4 Iz 20 I /

1 I I I I 2''

T ---------I--------I---------I ---- ------ I2---

H I 6 I 1 1 1 1 1 1'I I 1 41 11 1 I10 1 1 91

C I I I I I 1 - 1 1 1 3''

N I 35 1 I 3''

301 1'lo

!S I 24, I 20 I Z I /8I1'
;S I 1 I I

I-------I---- I----------- I----------- I-------I----I 2''
I i I I I I I II 1 31I I 71I 1 61I I I 2''

SI I ! I I I 1 I I

•, I ... I I. . .. I.. I I o

I 3* 1 z Z9 I 9
SI I I I I

....I----------I-------------I-------I-------I

.7

*1

W8
-

L - _ ._ . ..... ...... .. . .. .. ... ... . .. .... ..... . .. .. .. ..



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: i REPLICATION: /

TEMPERATURE: If2 o

DROP HEIGHT

I 12' 18'' 1 24 °' 1 30@0 I

x I I I I I I I

I 9 I 7! I 4 1 1 11 3s0

.... I I ... I I ... I I ...

I I I £ I

I Jo I --- I i-- 3,

I] ! 
1 /I I I1 '

I /4 I I I I1'

T ---------.. I I.. ----- d j----------..
H I 1 I I 8 I I 1 I''

I 1 112 1 1 SI £110 1 1 6 1

C I I I I I I I I 2''

N I I I I I 1''

E I I I I

7_ I 2 22. 1 20 I 2''
S I I Z I I I1 '

...I....I.. I... ... I"-..I ..- ... I ....

I I I I I " I I I I

I 1 1 5 1 111 1 3 1 2''
I I I I I I I I I

3'' I - -I--- I---- I----- I''

7.

III 
I 1 2''

I 38 1 Iq I 36 x

I I I I I

e....Iee..........eee .......... I----------- IeeeeeeeeeeeeeI

., 84
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: /REPLICATION:

TEMPERATURE: -AZo

DROP HEIGHT

1 1211 1 18'' 1 24'8 1 30'' 1

1 I 8I I 7 1 1111 1 12 1 3''

I I-I 7 I 2 Oe I 7 I0

/ 7 I 1 z /6 I

T ---------I----I ------ I ---- I------I------I--
m I I 1 2''
I 16 1 I 51 1 9 1 I 3!

N 1 3? 1 1 I5 1I5 1 '

SE 1 1 I18 .

I 1 2 1 /31 #

1 14 1 1 I 1 21 1 10 1 3''

4.I 1 1 1I

I f Iv 7

----------- I------ ------- I---- ----------- -----------I

85



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: / REPLICATION:

TEMPERATURE: A20

DROP HEIGHT

I 12'' I 18'' I 20'' 1 30'' I

I I I I I I I I

I 12 1 1 6 1 I 91 1 I 3''
I I I I I I I I I

1' .I I .. I I 257 I ... 1

I f- I I I 2' '

I I I I 300

T ---- ee I----e -eeeee----eld
S I I I I I 1 1*, 1 1 2'

I I I SI I 31 81" 111
C 1 I I I I I I 1''

N I . . . . . I Il e t
pE I 1 I I

S I 24 23 1 27. 20
S I I I

z 4- 4e7

I I I I I I I I I
SI 1 21 1 101I I 1.1 I 1I 3''

"* I I I I I I I I I

,' I I .. !I. . I yo .. I ... I2 '

I I I It

I 38 1 3 30 jo I
'I I I I

ml ~I--------------------I---------I------------ I

86



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 03y REPLICATION: /

TEMPERATURE: ,0

DROP HEIGHT

1 12'' I 181 1 24'' 1 30'' 

I I I ! I I I I I

1 1 91 1 21 111!1 1 31 3''
I I 9 I I 2I 1 I

T I-- I -- I I--- I I ---- II I--- 

I I I I2
E I 1 76 1 7 /17 1

10 I I I

I I I I I 2''
T ---- I----I-....I-......-I-....I------1----

H I 1 1 I I I I 2''
7112 1 57 5 41 I 6!

C I I I I I 1 I I I 2''
K 2 '' I I-.... 1---...I I-....I ZI....

N I 1 I I I3'

/I,. I I I I II

I

--I- -II 1 I----I.;- - 8I I

' I I I 1 1 I I I I

------------- I --- --- ----------- I-----------I

] 87
-4 o z 5Y 1 6 . z 7" 12



I

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: o.5 REPLICATION: Z.

TEMPERATURE: # -O

DROP HEIGHT

1 12'' 1 18"' 1 24' 1 30## 1... I.... .. be...... e I..--....---ec------.I ..

I I I I I I I I I

I I 51 1 2 1 I 31 1 121 2''
I I I I I I I I

I. .. I I .... 1 3'sI I /4Z '
x /0 I I f I 7
I I I I 3I'

T -. .Z .------- ...--... .- -1 -- Z .-- ----- ....-- -
H I I I I I I I I 1'
I 1 61 I 1 I 91 1 8
C I I I I I I I I 2''

N I . I I I I
E Ix z z
S I If1 /Z I ii 1 /6 2'
S lI I

S1 I . .I I I .ISI I I I I I I I I

I I . 1 75
I I I 1 I I '

I 3 ' I 1 .. .1 I .. . I .. . 4 - I'
I l I l o

-I~---------- --- eeeeeeee-------- ----------- I

88
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I.

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: , REPLICATION:

TEMPERATURE: 4"-0

DROP HEIGHT

I 120' I 18'' I 240' I 300' I

I I I I I I I I I

I 12 1 1 6 1 I 9 1 I 2 1 2
T I I I I I I I I

I I I I 

I I I 1 1€' 8 5? 1 1 "
i q i 7 I I

I I I I I
T 2 1 ....--- I-.... -- I -I-------I----
H I I I 1 I I I I 1 2''

N 15 11 8 I 51 1 33
C 1 1 1 I I I I I I 1''
K 2' ' 1 I-...-I.. I .. I I-- I-....
N 1 4,5 I I , IX q/ I '

E I I *2 I I I
S I .I 1 /6 2''
S I I I I I

II I I I I I I I

I 1 101 I I 1111 I 7 1 31,
.iI I I I I I I I I

3 1 I I3'' Il. . . .II. I . ..I 1' '

I I / 1 I I I'I
I l ' I / /"I I I I

117
----------- I ----------- I ----------- I ----------- I

89
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AD-A091 604 ALABAMA UNIV IN HUNTSVILLE DEPT OF INDUSTRIAL AND SYS--ETC F/G 11/9
TEMPERATURE SENSITIVE DYNAMIC CUSHIONING FUNCTION DEVELOPMENT A--ETC(U)SEP 80 R M WYSKIDA. J D JOHANNES DAAK4O-78-C-0146
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I'

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: . 07 REPLICATION: I

TEMPERATURE: 4- 40

~DROP HEIGHT

S 12's I 18 °  X 24,s 1 30"' 1

I 1 I I

3''
I I 1 I I - I - I 1 I --1 I
I I I I I I I '2
I I / 1 0 1 1 1 I
I E I I II------ - Ia- I------ I - '

I I I I 1 I 1
T .. .1. . .I. .I. .I ....1 I ... I. . . I ... 2''

--2--1 -- ---- -- ---- -- -----

N I 1 I o I I ! ! 1 2''
E 2 I I I I 6~ I
S 1 I I I /4 I I I I 3''

42 5*4 2@0t8 r x o I

E I I I I I

--S --------I ---l-------- ----I I---------I
I I I I I I I I I
1 1 81 I 21I I 91I I A I 1' °

I" I I I I. I I I I

H £ I 4 . .. I .1 . ..I I. ..I1'

*I I I I I o

I I I ,,,I I
.... I . . . . .. I . . . ..- I . . . . .. I . . . . .. I

1 90

:1;



1F----' ....
SINGLE MATERIAL

AIRCAP

STRESS LEVEL: ,7REPLICATION:

TEMPERATURE: 440

DROP HEIGHT

1 1280 1 iS'' 1 24'0 1 30'' 1

I 1 12 1 1 21 1 5I 1 31 20

I / I I s
1 95 I is
1 1 0I 9 I

T ---- I-------I ---- I------ I--------I ----1I------ ---
H its II II '
1 1 18 Il11 171
C 399 I II

N ' 1 5--- 1--- 1-2--

E 1I I I
S I I /4. 1 12 1 21''

S I I I '-- :

----I -- - -I- -I - -- --- - -- - I ---- --- - - -I0430 1 4 318 0

91

-4



-,R , ..

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: ,07 REPLICATION:

TEMPERATURE: 440

DROP HEI6HT

I 12' I 18'' I 24'' 1 30'' I

...- I .. 10 1 1 - I -- --- I -- 1 . Ilot
I I I I I I I I I

I I I I I I I I 11 I I I I o'

I 1 1 1 1 1 1 q I
1 I I I I I 1 . 1 3'

K------------I-m-- I- I-I-----1 I---I ---- I
"E I I II.1

I I1 7 1/ 1 911

C 1 // I I I 1I I I I3'

N I I 47 I I1 I 2 ''
E 11 I II 1 1:1 S I 11 I /4 I I 13 3''

S I I I I x
--- I---1-I---I - I /- I------I 2,

I 1I I I I
3 1 .18 I 1 1 I -- I 2'

I I I I I 1 1 1 140 8I I2 I 2 I I'

'4 I I I I I 3' '
i]I I0 /7 I /4 I I

I I I I I

II

--------------------- ------------ I------------- I

92
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I
SINGLE MATERIAL

3 AIRCAP

STRESS LEVEL: 0, 1 REPLICATION:I

TEMPERATURE: 440

DROP HEIGHT

I 12'' 1 18'' I 24'' 1 301 I

I I I I I 1 1 1 I

I 1 21 I 41 1 71 1 61 2'1
I I I I I I I I I

I 7Z / x /13 1 1j5 I
I I I I I 2''

I 1 9 I I I1'
1" .. . . .I. . . . I..I . . . . .. I . . . I I ....

T --- I---I -- -- -------- I =~--
H I I I I I I I 1 I 2''
I ] 1121 131 1 1 5 1
C I I I I I I I I
N I ... I ( ... I I. . I 1" 

E I I I

s I /I I 1 3 1 3,,
S I I I I I

1------- e I fl I I I 310
I I I I I I I I I

SI111 I 18I I101 1 9 1 3''
I I I I I I I I I

I I I I I
2 1 1 i

I I I I I
.. .I . . . . .. I I. . . . 1 . . . . . . . . . . I

SI~.u-------3---------------------I

i 9

I93_"I-



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: cJ,/ REPLICATION:

TEMPERATURE: -44

DROP HEIGHT

1 124' 1 18 °' 1 240' 1 30'' I

I I I I I I I I I

I I Ii I 112 1 1 4 1 it

I I I I I I I I I
1' o 1-c--I I ---- I I ---- I I ---- I 2''

I I I /7 I1 7o for-- //7 1 /34;I I I I / 4. x a"

I I I I I 29'
S II I I I i''

H 1 1 1 1 I I I I I 1'
I 1 1 9 1 I 21 1 6 1 I 3
c I I I I 1 I I I 2''
K 2'' 1 .... I 1-...I I--..I I-...
N 1 5 1 4 ,
E I I I I 9o 9Ss ---- I /4 I - - I 1 3''

I I I I I' - --II . .. .. ... I . .. .. ... I'. ..I---------I. ..I 2o "
I 1 I I I I I I I

I I 7 I I1 10 1 I 11 3''71I I I I 1 I I I I

I I I I I 1''

I 1 1 III .... I ---------- --------------------- -------- I

49I.1



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: (*,1 REPLICATION: .3

TEMPERATURE: -4. 0

DROP HEIGHT

I 12'' 18'' 1 24'' 30' 1

II I I I I I I

S 6 I11 1 1 101 1 91 3''
I I I I I I

1'' I I-....I I-.... I ... I I-....I '

iI Io /o x 9/ 8 2
I 1 2

T I . . .I - I ---- I ------ I .... . . . . .I
H I I I I I 3''

S1 3 1 1 2 1 I 4 8
C I I I I I I 1''
N( 2 I .. .I .I I . .. I l . .I

E I I
S I I 1 2'
S I II I

I ------ ----- l --- I ----- l ---d Ieeeeeee I I 1''

I I I I I I I I
1 1 121 1 51 1 71 I1 111ItI 1 1 . . I XI .. I l .. .I I .. .I *

SI I3''zf 2f 18 x 5,

-- - - - - I -- - - - - -- - - - - -- - -

95
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: ,. REPLICATION: /

TEMPERATURE: 446

DROP HE16HT

I 12'' 1 18'' 1 24'' I 30'' I

I I 1 I I I I I I

I 1 61 1 3 1 1 10 1 1 12 1 2'0

I I I I I I I I

I I I I II 57 I 5 I /0 I x3

/ /3 I q 2I I I /0 I I 2''

T ---- ------- I . I------ I I ------ I .-.--------
1 1 I I I I I I 1 1 3''

1 1 I9I I4 1 I 7 1
C I I I I I I I I I 1''

K 21'' .. I I-...I I..-..
N 3 I I I I 2''
E I I I x
s 1 20 I iq I 1 x 3''
S I I I

.. I------- I ------ I I . ------- I ------ I ---- 2''
I I I I 1 I I I I
I 181 I 2I 11 I 5I i''

s I I I I I I I I

IiI I I 1 I I7

I ZT I 3Z 1 4 I I 1"t

1 26 1 26 2 I 22.
. . I I I I I

I------------------------------------------I

96



* ISINGLE MATERIAL

* AIRCAP

STRESS LEVEL: ,3 REPLICATION: 2.

TEMPERATURE: 4 -o

DROP HEIGHT

1 12'' I 18' °  I 24'' I 30'' I
I . 1 . . 0 1. . . 1 5 . . !
I I I I I I I I I

I I I I 10 I I I I S I °

I I I I I I I

N °  I I. . . .II. .I I .... I 2'''IE I I II3'

S I 27 I / 7 1 / 1

I I I I
T ---- - - -. . . I- ...------ I ---- ---- I --. I . ------- I - I..
H I I I I I I I I11

I I I 1 41 1112 1 1 6 1
C I I I I I I II I 20

it 36 ' .. I--... I-... I--- I-....I

N 1 1 1 ." I '

S I I 3

0 23 x Iz 3 I I

II

I I I 24 2. I 2
I I I I

I---------- I ---------- I----------- I ------- I

97
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: , 3 REPLICATION:

TEMPERATURE: 0'

DROP HEIGHT

1 12" 1 18'' I 24'' 1 30'' I

....~~~1 1 .. .. 3 .. .2.. . .0 . .1

T---- I-------I----------I----I -------I--I ------ I

1 I I I I I I I I

1 1211 1861 11901 131 2'

I 1 1 I I I I 1

E I I I I
I I I I I . I

I'~~~ I 4 3I / I

I I I I I 3-2

x11 1 1 . 1 /1 3

I 711 161 151 1 l

3T . . . l o.. .t.. . I . . . I . . . . .

1 I I I I ' I I I ''

N I I 1 1 1 3#

1 28 1 2 I I z I I IZ I '

E I I I I I
, S I I I /9 I I 1'

-------------- I-------I---- I-------I---- I-------I---- I2'

'I I I I I I I I I I
1 I 71I I 21I I 51I I 41 1 ''
I I I I I I I I I

I 25 1 1 I I 7
1 2 1------------------------2''

x 24I I Z. I I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: , REPLICATION: /

TEMPERATURE: "4

DROP HEIGT

I 12'' I 18'' 1 24'' 1 30"' 1

I I I I I I I I I

1 121 I 51 1 61 1 81 360
I I I I I I 1 I 1

T - -I-- - -I- - I-- - -I- - I-- - -I -I - -- I --- I
I I . 1 1 I I '
N I I 2s
E I I I I

---1--- --I-- --- I ---- I --------- I ------- 1 21*

H I I I I I I I I 1''
I I I 41 10 1 1 31I 71
C I I I I I I I I I 1''
K 2 '' I I--- I.. --...--!.. I--...
N I _, I ,Z I I I7 '

E 3 1 3-57 1 I.5 1s x 24 I 2,1 ! 7 x1

111 1 9

-~e---------- I --------------------- I--eeeee------ 2*I

1 1 I I I I I I I
SI I I 12 I I I I 1 I '

I. I ! I I x 3"

3'' I 1 I.. 1 .. .2 . . I I ..!3

I I I I I
.... eeeeeeeeI----------------......IeeeeeeeeeeeeeeeI---------------
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 5 REPLICATION: t

TEMPERATURE: .046

DROP HEIGHT

1 12'' 1 18'' 1 24'' 1 30'' 11[ I 1[ [ I [ 1 1 [ 1 1

1 1 12 1 I 61 1 9 1 1 81 3

1 1 [ 1 I I 6I I 9I I 8I '

l t I I --- I 39

1 " I 2''
I I I I 1

$1 
'' 1 [ . 1 [ [ . . [1 .1 I ...1 2' '

T ---- I ------ I ---- ------ I---- I ------ ---- I------
I1 1 I 1 I 3''

I 131 111 1 7 1 1 4 1
C I I I I I I I I I 1''
K 2'' I I . .1 .1 ....- I
N I 1 1 I 1 2''

E 1 .36 1[ 4s 1 57 1
E I I I 57 Irs x 24- 1 ZZ 20 /6 I 1''
S I 1 1 I 
---- I -------I I ------ I ..I ------- I - ..I----- - . [I 1''

1[ I 1 1 I I 1[ 1 I

I 1 10 1 1 5 1 I 2 1 1 ''

"'I 
1[ I 1[ I 1 [ 1 [ 1 I

I' 
I . . .I I . I I. ..1 *

2 z 1 3o 1[ 435 71 1'x 3 .. 1 '3 1 7- l 1 [ 2 4
1 I I 1 I

-.---------- ----------- I ----------- I ----------- I

t
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: ,.. REPLICATION: 3

TEMPERATURE: "JL4 0

DROP HEIGHT

I 12'' 1 18'' 24'' 1 30'0 1

I I I I I I I I I
I 271 Ill 12 18 11'
I I I I I I I I I

T - I I ...- I ---- I - - -I - I - - -I ---- Ii 55 x / x 2''

I /'4. I /2. I /0 I i I
I I I I I 2''

T .... Ie.... . ee....eeI . .. I . . .I I . . .Ic....

H I I I I I I I 34#

I I 112 1 I 4 1 I 3 1 1 10
C I I I x x I I 3''
K I . . I I I:, N Ar ., Z x .2 1 70 1"
E I I I I I
S 1 24 1 ZZ' 1 21 16 1"
S I I I I

---- I1 I ------ I ------- I ---- I -- -I - 31'
I I I I I I I I 
I I 1 6 1 1 9 1 51 2''
I I I I I I I I I

3h' II. I .... 35 .. I ... I 3
I I I I I 2''I

.. .I . . . . .. I . . . . .. I .. .. .. . I .. .. .. . I
I I

1014



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: , 7 REPLICATION: /

TEMPERATURE: '44

DROP HEIGHT

I 12'' 1 18'' 1 24' 1 30'' I

I I I I I I I I I

1 1 1 1 1 I I 9
I 4 I I I I

1Its I I ---- I I ---- I I ---- I I ---- I 36 0

1 /z 7 1 /4 7-
I I oS I /Z7 I I 3' °

1 /4- 1 /Z. 1 / I 8
I I I I I 2''

T ---- I ------ I----I ------I ---- I ------ I --- I ------ I I
H I I I I I I I 1 1 3''

I 1 1 4 I 1 91 1 81
C I I I I I I I I I 1''

K 2'' I I-. .. I I-.. . I. .. .
N 1 .3Z I 45 1 Io I

E I I I I I
S 1 24 I 2. I 2 1 1 20 I 2''
S I I 1

I I I I I I I I I

1 1 2 1 1 12I I 31 1 51 1''
.,I I I I I I I I I
S3'' I I ... I .I--- I-.... I ! ... I 1''

1 22 I 32 1 37 1 47 1
I I I I 1 3''

,I 32 1 28 1 z(, I
I I I I I
I----------- I ----------- I ----------- I -----------I

102
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL:.7 REPLICATION: 2.

TEMPERATURE: 4".-

DROP HEIGHT

I 12'' I 18l e  1 24' 1 30'' I
.. .I .. . .I. .. ! . .I I .. I I I ... I

I @ I I I I

II I

I I 2 ! I 0!I 16 I I

I eo I I I I
I 1 21 1 '

T I - I I . .I ''
C/I 2I I I I. I) 1 3''

H I I I I

T .. .Z. . . .. . ..I .I I I . .. I
1 1 24 I I I I 3''

S 1 I4 I I 1
E I I I I I I I I
s I 2I 1 2 z I P ' I 3"

:; S I

I I I I I I I I II 1 9 1 1 7 1 1 a I 3 1 '

1 2 2 1 3 0 1 3 7 IseI I I I I 1''

.3Z I , 28 ZS xI I I I
cc I ... ........ e I e ......... I ........ d.. '. f.. ..... I

i
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 7 REPLICATION: .3

TEMPERATURE: ,-4c-

DROP HEIGHT

1 12 °' I 18 °' I 24' I 30o °  I

I I I I I I I I I

I 8 11 10 1 1 61 20@I I 8 I I 11 I I 10 I I 6 I *

T --- I I I -I
H I I I I . I

I I 1 3 1 /1 12 I/ 1 1 4 1 2
C lot l O

E I I
I I I I I

T--------- ----- -1------ --- 1-------- 1 39

H I I I 11 9 3''
I I 1 31 1121 Il11 I41

C 1 I 1 1 I I I 1 1 1''

N 1 37 I I 1 I 3"
E I I I 1 I1S I 2." x 24 I 'z I Zo I 1"
S I I I I I

--- --------e--------- I - ---eeeeeee --eId----------- I 3

I . I . I I . .I 1 . I'iI 171 I 21 I 51 1911'
SII I 1 I I I I I I '

I ?. _ I 3 Z I I5 1 52. I
I I I 1 1 2''
i 3 I 2s I .6 I V. I
I I I I I

... .......-------I-------------I-------------I- ..------ I
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SINGLE M4ATERIAL

! AIRCAP

~STRESS LEVEL: . REPLICATION:

TEMPERATURE: -04t0

II

I DROP HtEIGHT

I 12'l 18'' I 24' I 30''

1I I I II
I I1I I 18 11 1 4 1

I I I I I I I I
1'' I I .---I I ---- I I . ..l --- I

S /2 Z I I
I I I I

/4 1 42

I I 1 I 39'

! I I I I I I II '

I I 1 61 I 51 I 9!

1 1 1 I I 
K 2 '' z I-....I I-....I I-.... I--...I

E I I I I I

--------!I-------1----------I----I-------I----!

I 1 I I I /1 I01
1S17 II21 12 110

SI I I I I I 1 1 I
3' 1 I---!I--- I 12 - I--- 1''

'1I I I! !
25 1 ... 4I .. I . 3g ..

32 ! 3) I 281

105
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.1d

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: /. o REPLICATION: _

TEMPERATURE: 4,d

DROP HEIGHT

I 12 ' I 18' I 2486 I 30'' 1.. .. . . . .I. . . .I-- ......-- I-....I-----
I I I I I I I 1

I 17 18 1121 111 1 ''
II I I I I I I I

1'' 1 I-.... I-....I I-....I I-.... S'

I I I '

H / I l I 0 I I
I 1 4 1 1 I0 1 1 5 I 1 3
N I I I 1 I I I I 1 J''
I 1 I I 4 1 1 .1 I . I I 3

C I I 1 1 18 I
K --- I I-- I ---- I ----- I - I ---- I ---- 1 31

SN I I5 xI, 7?. z q7 I 1,,
IE I I I I

' S I 1 2 I 9 1 1'2
I I I I I I I

3' I I I I I I I I -.jI 1 61 I 21 1 91I Ii11 2''

I I I I I I II

3 ----------- 1-- ---- I --- ----- II-- ----- I'

.I I 06 I. . I I
I I I I 1 °

1 32. 1 ZS I I _ z
.. .I . . . . .. I . . . . .. I . . . . .. I I.. . . .

106



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: /, REPLICATION: 3

TEMPERATURE: 44-

CROP HEIGHT

1 12'' I 18 °' I 24' 1 30'' I
.... 1 ..... 12 1 1 .... 111011---- I ------ I .. I-I ....

I I I I I I I I I

J 1I 1---- I I I---- I I ---- 3
I I I I II I 1 / 71! I 2/4
I /L I I I I'

I I I I I l

H I I 1 1 I I I I I 2I'
I 1 I131 I 51 I?! 1111
C I I I I I I I I 3'
K 2.' I I-....I I-....I I-.. .--.. .
N I 35 I 52 1 I5 I 2"
E I I I II

IS I .29- 1 22.. 1 20 I /9 3"'
|S I 1 I II

, . ..--....--... --... .. I-....I----I-....I-......-I-....I 1''
I 1 1 I I I I I

i~ I I 8 I I 2 I I 1 I I 6 I

I I I I I I I
, ''I 22 .. II...I.. I I .I 1"

• .3* I 3 x 20 -I I,

I I I II
I ------- -...... I-------------Ieeeeeeeeeeeee

4
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6.05po, REPLICATION: /

TEMPERATURE: A70

DROP HEIGHT

I 12"' I 18'' I 24 ' t  I 30O '  I.... ~~ ~ ~ 4# 1 301 ... 111.. ... l..

11 1 1 5 1 1 6 1I I 1 I I I1 I S I I 6 I . '

8 1 1 121 51 261

1 1 1-7 Ii - I 2TI A 1 I .. .I. . . .. .I . .I 2...

T I I I 1 I-----1 I I I-
1 12 1 1 4 1 1 1 1 3 1

C I I I I I I I I I J e

K 2* 111 11 8 3KC ' I I . . I I ... I I ... I 1'.. .

N I -316~IE I1 'a7 11 1O 1 ' 1 95 11 s
S 1 4 I I 1 I

... I I . I ... I . . .1. .. 1 .. .. . . I 2''i
S I I I I I

II I 10 I I 11 I I 7 I I 9 I '

1 1101 111 1 I 7 1 1 9 1 3'#
I I I I I I I I I

I I I I
I I -

..---Ieeeeeeeee . I ----------- I ---- I . .----------I

108
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.0 5 03, REPLICATION: ?.

TEMPERATURE: +70

DROP HEIGHT

I 1Z' I 18'' I 246' I 306' I

I I I I I I I I I

I I 8IZ I 31 121 1 22
x I I I I I I I I

1 x I.. . . .I l . .I I .

I #"

I 9 I 91 9 I . I

S I I I I 2*..

T --- I - ------- 1 a ...--..-....------ ---- ------
H 1 I I I I I I I 3''

1I I 1 116 1 4 1
C I I I I I I I I I 2''

K 2'' I I I-...I I-...! 1-. ..
N I I I %41 I 191 3"

SE I I l I I I
, s I IH x x i .'

S I I t I

----------I*'-------I '-------I'-------I. 22''I 1 I I I I I I I

S1 151 !111 171 ?1 10 3''
i|3 ' I I .. I I .. .I I .. .I I .. .I3'

14Jo4ix $ x .- 1", x "
I I 1 1 I I1 '

I I I I U

---- I ----------- I ----------- I ------------- aaaaaaI
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I

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.05toli REPLICATION: 3

TEMPERATURE: "

*DROP HEIGHT

I 12' 1 18'' I 24'' I 30'' 1

I I 1 I 1 I I I 1

1 1 1 I 1 1 9 1 2''
I I I I I I 1 I I

I I Q_ I 1"Z. Om1 91 127 142- 0 3"8

1 2 6 1I III 2'.

T ---- I ------- I ---- I .------ I .------. I ------
H I I I I I I I I I3

I I 1 41 Il 1 1 2 1i 1
C I I I I J o I I

* K 2 ' ! 1 . I 1-. .. 1 1 ----
N 1 Lj1 1 '
E I I I
S 1 1c. X \ I \I 3''
S I I I I I

- ----- .I --- ------ I I ------ I ---- 1''

I I I I I I I I I
I 1 121 I 3 1 I 5 1 1 a I''

SI I I I I I I I I

I I t. II30 to g x x 1

I 1 -7
.--.--------- I --- e I .----------- I ----------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6,07 ps REPLICATION: /

TEMPERATURE: )

DROP HEIGHT

I 12 °' 1 les°  I 24' I 301' I
.. .I.. . .I . .I .. .. Z.. . . .. .ee... ee.. ..ee ..e

I 0 1 1 1 0 I
I 1 81 4 111 1 1301 I 4.1
1 I I I I 1 I I I

1 . .I I . .j .I I . ..I 2

I I l I I 2''

I I I I 1''
Ta. .a . . .1.. .I. . . .. eeeeee.... Ia.. . aa....aa ...a

H I I I I I I I 1 I 3''
I 6 1 I 31 19 1 2 1

C I I I I I I I I I 2''
KC 2''1 Iee --

-- -I I- .... II .... I -I- - I I ..
E I I I I I

i S I I 1 I I
.. .I. .. .I. . I. . ...... .....--.... II.. ... I . .I 2' '

1! I I I z I 1 2 I

I 15 I 1 1 12 1 171 1''
" I I I I I I I I I

I1
II 3''

I I I I I

Ii



-I
SINGLE MATERIAL

j AIRCAP

I STRESS LEVEL: 6,07P3, REPLICATION:

TEMPERATURE: 'f 70

DROP HEIGHT

1 12'' 1 18'' 1 21.'' 1 30'' 1

I I I I I I I I I

I I I I 1121 18 1 3''

l l 1 4 13L 1 2'sl

1 ' I I .. I I .. I I .. .I I .. I 2

T x--- I tO -- -
I I ' I £ l I 2''

H I I I I I
I I I I I 2'H I I I I I I I I I 1''

C I I 2. I 7 3. I ..
CI IE I I I I I3'K2S I I I I-

, I 4 I .I I. . .I. ..I . . . . ..I 25' '
E I I I ' I I I

. I I6I 1I I--9 ! I-10 ! 1''

, II II I I I

-I I I x - II,

i .. ...... I----------- --I-----------------I

- 1

I 112
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I

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6, 07ps REPLICATION:

TEMPERATURE: + 7

DROP HEIGHT

1 12'' I 18'' I 24'' I 306' I

I I I I I I I I I

I 1 12 1 I 91 1 7 1 1 21 3''
I I I I I I I I I

1 ... I I ....7I 1 ' 'I 12 x 2 @ I
I I I
I I I I I 2''

T ---- .. .. ------ I -...... I....I ------ I -- ----. . I .. .I

H I I I I I I I I I 2''
I 14 1 I 31 1 5 1 1 10 1
C I I I I I I I I I 3''
K 2' ' 1 I. ..I I. ..I I 1 -I I-.. .

N I 4% 1 I I 87 1 Its
E I I I I I
S I I .. . I I I 3''

I I I Ilo
I-------I---- I ------- I -------- I -------I----I ''
I I I I I I I I I}" ' I 1 1. .1 I .. I 1 8. .1 I .. .6 13

II II I I I I '

I ~ I 2 1 I
I .. . .. . .I .. . .. .I 1.. . . . . . . . .

l 113
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t I
SNSINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,/opsiREPLICATION: /

TEMPERATURE: +70

DROP HEIGHT

I 12'' I 189 °  1 24'' 1 301 1

I I I 1 I I I I I

1 1 51 1 10 1 1 7 1 1 6 1 300I I 5 I I 10 I I 7 I I 6 I '

II I I I I I4 I
1 o I ' . .II. I I ... I 1. . I 30

I I I 1 10 1T ---- -- -- I\-- - I -- -- I - -I I
I I I I I 3' °

H I I I I I I I I I 1°'

I 11 181 9 111
C I I I I I I I 1 I 1' °

K 2'' I I-. ..I . ..I..
N I 1 1f I $ 1 1 9 1 leg
E I I I I I
S 1 ) 1 1 I 2''
S I I I I I

..- I------I... I ------.... I ------- I I ------ I 2''
,' I I I I I I I I

I I 1 112 1 1 4 1 3 1 1'
SI I I I I I I I I

I3 I I I I I 3'1 1*#
123 I . X 2 I

I I I I I

!114
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I

SINGLE MATERIAL

IAIRCAP

STRESS LEVEL: REPLICATION: z

I TEMPERATURE: 7o

DROP HEIGHT

I 12.' I 18'' I 24'' I 301, I

.. . .. . 1 2 .. 1 .. .. 1 ... 3 1 .. .. 1 2..

T---- I------1----Z ------ I ---- I------I1---- I ------ 1----!

I I I I I I I I I

I 1101 I 7 I 31 I 61 2''
I I I I I I I I I

K 2 " 1 1 --..--I.. I I ---- I I ---- I 2

f 172 1 I .1
I I I I
1 I I 1 1 '

S I 1 1 - 1 1 I I 2

C I I8 I I 1 I I I I I 1 ''

N I I I I I - I I I 1''

E I I 0~ ' I I
S' I" I \ I 2''

S I I I I I
....-1-------I-....I-......-I--I----I--I-......-I-....I 3' '

, I I I 1 I I I I I

,9I 19 15 111 4 1 2''

I I I I I I I I I

I ( 1 47 l et,SI I I I I 1''

II 1 1 I 1
-...I---------I-------------I-------------I-------------I

S I

S I

II



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION:

TEMPERATURE: 4-7o

DROP HEIGHT

1 126@ 18'' I 241 1 30'' I

I I I I I I I I I

(6 311 s11 17 I6 '

I I 11 I I 10 I I 7 I I 6 I 0

II I I I I I

T ---I ---- ---- I - ---- I I-------I--
H I I I I I I I I I 3

1 1 4112 1 1 1 2 1
C 7I I I7 I

EI I I I

H I I I I 1 1 I I I

I I 1541 I1 I I 13 19 1''

I 
I 

I 
I 

I 
I 

I 
I 

I

3-' 1 I . -- -- I - I - --I - I I ----

I II I I I I I I
SI I s I I ''

1 I II !

S--------- I ------------- ----------- I-----------
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0 o, j REPLICATION: /

TEMPERATURE: #70

DROP HEIGHT

I 1218 1 180' I 2400 I 30@@ I

I I I I I £ I I I

I 1 6 1 I 91 1 10 1 1 8 1 2*x I I I I I I I I
1 t  I I.I I--- 1-....I I-....I 2''

I 6 Z I I I I€.
I I 1I I /" I I 306

I /7 1 /5 I /. I I
I I I I I @

T ---- I ------ I---- I------- I ----- I--- I --- I
H I I I I I I I I I 2''
1I I 25 1 11 1 1 1
C I I I I I I I I I '

K 2 0' I 1-. .. I-. .. I I. .-. .
N 3 3@ 8 I I I
E I I I I I
S 1 .. ZZ 1 Zz I 2/ 1
S I I I I I

I------- I . .I------- I . -.--- I - I ------- I----I i1'

I I I I I I I I I
I 111 131 1 12 1 1 711'

I 1 1 I I I I I I
2! I I I I I

3'' II. . .I I .I I . . I 3' '

I 3 Z. I I 28 I I6
I I I I I

, I

... ... .~~- - - - - - -Il - -I- --III .. ..- I-I- --.... .. . .- -.....,- --... . .,- -,nI . .. .. . . . . . .. .. .. .- -. ... . .



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: z.

TEMPERATURE: -70

DROP HEIGHT

12'' 1 18'l  1 241' I 301, I

---- I ------ I ---- I ------ I---- I ------ I ---- I ------ I ---- I
I 1 I I I I I 1
I I3 5 1 4981 £0 1 I 1 2l '

I I I I I I I I

S II II

I ---- I I ....- I I ---- I 1 - 3
I /. . I // I
I I I I 1 3'

T ....- I-------1--...-I--.....I-....I----I---!----- ..---

H 1 4 1 1 1 1 3 1 2##
I I 1101 £121 I 61 1 7
C I I I I I I
K 2 ' I I. I--- I-.... I-... --...
N x I I £9 1 I 75 I 2"

'E I I I I I
*' S I I4 23 x £? 1 2 I 1"'

',S £ I I I I

----- ----------- I -------I---- I ----------- ---------I--x 1 £ I I £ I I I
I Ii 141 £9 II 3 1 2''

II I I I 1 I 1 I
3'' II. ..II. . II. I . ..I 3

' I 1 I I I 2' '
Ii 34 1 i s i 24

,(I I I I I

...I......I-------------I-------------I* ...........- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: 3

TEMPERATURE: + 76

DROP HEIGHT

I 12'' I 1881 1 24'9 I 306I

I 1 I I I I I I

I 11I1 161 1 3 1 91 3''
I I I I I I I I

I '  I . .ll. . I /Z ... 1I ..

I I I 4 I 1o
1 I/4 x 14- I / I 12
I I I I I

T --.-------- I - .--- I ---- .. I I....I .----- I --
H I I I I 1 1 1 1 2''

I I I S 1101 1 4 1 121
C I I I I I I I I I 1''
K 210' II. . .. . .II. .

N 1 35 :r 1 , " 3"
E I I I IIs I 25 I Z., I 2z _ 2/ I 3' '
S I I I II

.... --.....eee.... Ie.. ... eI .... -......-I I I1 '

I I I I I I I I ISI 171 I81 I 2''

•.I I I I I I I I I

3@6 I I ---- I I ---- I I ---- I--I '3 I . . I ..I I ... I I . ..I'
I I I I I'

I z ,0 I 28 1 27I I I II
.... I ---------- I ..----------- eeeeeee I -----
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0 ,0,51 REPLICATION: I

TE14PERATURE: 4- 70

DROP HEIGHT

I 12' I 18'' 1 24'' 1 30'' 1
----I----------I------------.. .I- -- - I .. .I .. . .I .. .I .. . .I. . I .. . .I .. .I

1 I I 1 1 I

I I I ! 1 15 / 1 '
SI1 I I I ! IJ I I I I. I I ---- I 2**

I I I I 26'
T .- -- ------- I ---- I -------- I --.... I --- -l - -!
H I I I I I I I I '
I 1 1 91 4 2 1 1 6 1'I I I 91 I 41 1 21 1 6X

C I I I I I I I
K 2 1 I I..-- I I -- -I
N I I 
E 1 I5 1 1 I
S I 27 1 2 2 I 2 3
S I I 1I

I I I I I I I I I
1 7 1111 1121 1 8 1''

I I I I I I I I I

25''I _I.. II. .. .I I . ..I 3

I I I I I 3''

3 1 37 I ./ ,= 1
I I I I

II
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IS

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0 . REPLICATION:

TEMPERATURE: -70

DROP HEIGHT

1 12#' 1 18'' 1 24 ' I 30' 1
....- n-In-I----I---1------n--I...---..---...-I...n-...-1...I

1 1 1 1 I I I I
I 1 9 31I11 1 21 I I 1 I'

16,1 1 I I I I I I I
I 1-s--...I 1-....I I-....I I-.... 1' '

I
S '47 / I /74 3
1/8 1 4 I I I

I I 1 1 1 2''
T ---- I -------I -i----- I.--- ------ I I ------
H I I I I I 3''
I I 1 71 1 101 1 12 1 1 4 1
C I I I I S I I I I 3''
KI---- ..-.. I I2...0 I-...
E 1 7 17 2"E z 35 x 50 z 8

S 1 2 4 I 1 I 31#
S I I I 1 1
------ -- -I ------ I .. I ------ I -- I-- -----1. . 1''

SI I I I I I 1 1
*- 1 l131 1 5 1 l61 181 2''

I 1 1 1 1 a I 1

3I . I I

I ,€ 1 2 1 1 '
- - I -- -----------I

....-----------------IeeeeeeeeeeeeeInnnnnnnnnnnnnI I

1
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: R,5 o L REPLICATION:

TEMPERATURE: " 70

DROP HEIGHT

o I ItosI 12'' I 18'' 1 24'' I 30'' I

T----1I-------1--------I----------I--------I

I I I I I I I I I

I 1 1 1 1 1 a2 1II 1 1 I I1'
I /4 I I /I I // I

I I I I 2''

H I I I 1I I 2'

H I 151 I 4! I 81 11212 °

C I I 1 1 1 I I I 1 3'

N I I I I I 3''K E ,II...I.. I 3?.... I I ...

2 2"
Ss i 2 ZZ 22 . ' 2"

' S I II I I

-------------- I---------- -----------!----------! 3I

I I I I I I I I I.,I 1 I?!I 111 1 61 1 9 I 1' °

~I I I I I I I 1 1

1 3 2 ... 1 1..!I.. I I.. I 3

i I I " I 2''

I I I I I
.. ...... IeeeeeeeeeeeeeIeeeeeeeeeeeeeIeeeeeeeeeeeeeI
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SINGLE MATERIrAL

AIRCAP

STRESS LEVEL: .* 7pX. REPLICATION:

TEMPERATURE: 76

DROP HEIGHT

a12e 18' 1 1 24'' 1

I1 I I I I I

12 I 11I 1 1 1 1 1
I I I I I I I

1' I I S - I--- ----! . I ,

I 1 I I 3 '

S I I I '1- I 1 II 10

II4I 1 1 1 I

C II I I I I I I2'

----! 1--- I---29 229
I 2 IN I I cI

I~ 1 1 210 II 7 '

II
---I  -- I . I ------ I -. ------ --- I -- . . 2

I I I

3 1 1. .- --I . . . . . . . . . I . . . . .I . . . . . . I
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A1

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,7 p,. REPLICATION: z

TEMPERATURE: # 7o

DROP HEIGHT

I 12'' 1 184' I 24'' 1 30'' I

I I I I I I I I I

I 2 1 11 1 I I I

1 1 I I I--- I I----- I----

I I I I I

i I I I l I
SI I I I I 3''

1 6 1 1 101 1 121 I 7!
C I z o o I I I I I 2''
K 2 ' z I -.... I -... I I -.... I --...

N I I SI I I:
K 2291

''I 1 I I I I I I I
I 1 51 1 41 1 31 I 81I 2''

.,I I I I I I I I I

B I I .. I I . I l . . . . I '

"1x I 2 I 31 x' I x

. ..I . . . . ..I . . . . ..I . . . . ..I I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,712at REPLICATION:

TEMPERATURE: *#?0

DROP HEIGHT

I 12.' I 18'' I 24' I 30'' I

I 1 I I I I I I I

1 1 91 1 6 1 1 12 1 1 1 1 28'
I I I I I I I I I

1 I (7 . . . .I .... I I ..121 07 4 2t9 1 ,0/1 I
I I ~ 3 I I I '

I I I I "*I '
T 1------1....-----I.... --...... I-....I-.....-- ...-
H 1 1 1 1 1 I I I I '
I 1 1101 7 1 1 21 Ill
C I I I I I 1 I I 1 1''

K 2'' 1 I 1-- 1 -I I

N I '/ I "I I "O " I I 2

E1 ' I I I I
S I l 3 8 I I 3 ''1 I

T e ------ ---ae ------ ---- Iee------I--lae I1---''--

I I I I I I I 1 1 3
I 1 1 1 8 1 1 5 1 1 1 2

N 1 .. 1 1...2.. .

E I I 3, I II I I I I I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6 5 REPLICATION:

TEMPERATURE: *.76

DROP HEIGHT

S 12i 'e I 18I ' I 24'' I 30 's I

I 1 1 I I I I I I
6 I6 1 I 3 1 1 9 1 l'

I I I I 1 I I I I

I I t.., 85 ,

I I I I I
S . .I . . . . .I. . . . .I. .I ...3 I 2'..'

T ---- ------1-I--!------ 1----l ------ 1I--------
H I I I I 1 I I I I 3''
I I I 1iZ 1101 I 4 1
C I I 1 I I I I I I 1''
K 2'' I I ---- I I-...I !

S I I I I I
E I I "I' I I '-I. I

-------------I I---------I-- Joe

'!I I ? I I 11 I I 5 I I I '
I1 1 1 11 1 1 51 1 21 2''

S1- I I I I 1 I

I I3 2''

1 7 1 33 1 1-3I I I I I
.I----------- I ------------ I ----------- -----------I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: 2

TEMPERATURE: 4 76

DROP HEIGHT

I 12'' 18'' 1 241' I 30' 1

I I I I I I I" I I

I 3ll! I 31 £12 1 21 3''
-- I I I I I I It

I I I I '

It l \ I itO I 7
I

T ----------I ---- I------I---- I------I ---- I------I ---- IH. 1 I I I I I I I I 3''
I 1 41 I 81 I 93 I 6!

C I I I I I I I I I

N . I . . ! I 3''
E I I I I I
S I I 1 2o,
S 1 I I I I

... ....------ I ---- I ------ I----I ------ I I 2
$ I I I I I I I I

I 10 1 1 71 1 5! I 11 3' °

• 'I I I I I I I I I

3 I.. I .. I23... I... 1 ''o
3 xI 3t s

T I
----------eeeee---------------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: 3

TEMPERATURE: 0 70

DROP HEIGHT

1 12'' 1 18' I 24'0 1 3011I

I I I I I I I I
I 51 1 71 1 3 I 1 I 1''

1 1 I I I I I I I
1 I 1 .. I .. I I .... I 2 ... I

I I I I I 1''

I I 1 I I '

H I I ' I I I 1 3''
T -- I------ -I -------1---------1I ------ I
H I I I I 6 1 I I 1 1

I I 191 1 61 1 121 1 10
c I I I I I I I I 1 2''

K 2''Y I "-- Ix ---
N I . . . ..I . I 1 1''
E I I I I I I
S I I I 24 I 1 31''

S I I I I I
----------I----I -------I---------I1---- I------I-1 - 2''

I 1 a 1 29I

3 137 I 1.. 1 2#'

I3o 3-2 1 I3
I II----------- I ----------- ----------- I-----------
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.5p.51 REPLICATION: I

TEMPERATURE: + 1/0

DROP HEIGHT

I 12'' I 18'' 1 24'' I 30'' I

I I I I I I I I I

I 1 10 1 I 3 1 I 8 1 I 4 1 3''
I I I I I 1 1 I I

I '' I I ....- I I-....I I-.... I-.... 3' '

I I II I V'iII

I I I I I 1''

T I I ---- ------ I ---- I ------ I---- I ---------- I
H I I I 1 1 1 1 1 1 3''

I I 1 91 1121 1111 1 61
C I I I I I I I I I 2''

K?''I I--..I I2...@ I..I .
N I7 1 I9 I
E I I I 1 I
S I I I I I 11'
S I I I I I

1 1 I I I I I I I

I 1 5 2 1 Il 1 7 1 1''

I I I I I I I I I
399 I 1 .- - I I ---- I I ---- I I ---- 1 2 'I4 7 ' 2 ' "7"7 12

I '' I - I '. I'I 2''

I C1 I I I I
.. .I I 1 I I

I-----------I-----------------------I-----------
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.0gp31 REPLICATION: ;Z

TEMPERATURE: -tI//(

DROP HEIGHT

I 129' 18'' I 24'' 1 300' I

I I I I I I I I I

3 I1 131 110 1 8 1 2''
I I I I I I I 

I . II . ..I .I I . . I 3 ' '
I I II I

T .------- I -- I --. I -------- I----Ie e I -- I
H I I I I I I II I 3''

I I 1 7 I .1 6 I I 1 1 1 12 I
C I I I I I I I I 2''

E I I I q 2''
ES Ir 1 I 1 I 1

, S I I I1'
s I I I I I I I I

I 1 21 I 5 I I 91 1 4 1''
1 I I I I I I I---I ----- I - -... I -- 17- I 1

2 1 I5. . . .1 I
lo

--ee--------- ----- eeeeI------ ----------- ----------- I

4
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6,05 psi REPLICATION: 3

TEMPERATURE: +1110

DROP HEIGHT

1 12'' 1 18'' I 24'' I 30'' I

I 1 I I I I I I I

I Il1 I10 1 1 9 1 1 4 ! 1''

I I I I I I I I
1'' I I . .1I.. .lI. I I ... I B

x 7 I IL , t3 , '-. I2

I I 1 I11 I I 1"

H I 1 I I I I I I I 3''

C 1' 1 . . I I ... I I . I I 3...6

T 2'' I I --- - I---- I----I

E I z I I I
S. I1 1 5 12 1 1 a I

S II I I I I

I I I I I @ I I

1 17 16 12 1 3m @'

I I I I I I I I I
3'-' I ------I I---- I- I-... 2''

1 I 1 1 62''211

xI 0 I I I z

I --------- ----------I ----------- I ----------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,0'1pj REPLICATION:

TEMPERATURE: f//a

DROP HEIGHT

I 12'' 1 18' 1 24's 1 308 1

I 1 I I I I I I I

I I 4 ! 31 1 10 1 1 6 1 391
I I I I I I I I I

1 I .. . I I .. I l . .I i3 ... I eI I i I , '3 I

I I I 10 .

II

T ---- I ------ I ---- I ------ .------ I -.----- I

H I I I I I I I I 2'
I 1 I 91 I 51 I 21 I 71
C I I I I I I I 1 1 1''

J ~~~~~K 20*' II. . . . . .II. .

N 1 117 1 1 -7G I 1S I 2"
'E I l I I I

S I I 1- l x I1, I t16 xI
S 3 I I I I

---------- I--------Ic-----I---------I1-2-I.. .I I I I .. I .. . .I .. .I .. .. I . .l2

I~~ ~ I II l11111 1''• iI I I I I I I I I

I l 8 XI 1 lI I I 12 I1 '

S I I I I I I 3''II itI X I I tI

I I I I I
.IcccccccccccccIeeeeeeeeeeeeeIeeeeeeeeeeeeeI
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0. 67 psi REPLICATION: _.

TEMPERATURE: 4 I/O

DROP HEIGHT

I 120' 1 18' 1 24@'s 300'
1

T----I -------I -------- 1----I ------ 1-I ------- 1--

I I I 1 I I I I
1 I 1 21 . .. . 9 I ..1 3

E I 1 1 1 1 I I I

I I I 9I 1 9
I I I I I 1

S----I -------I ---- I ------ I ------ I -.-----
I II I I I
I 1 12 1 1I 1 I

C I I I 1 I I I I I 2''
KI24 I 11---1 I 6 I 1---!N I I I I I 1''

E - I 1s I l') I i'i 1 t7 3''
S I I I

-------------- ----------- I----------- I-----------! 1'

I I I I I I I I I
.1 110 I 1 I 11 I I 8I 3''

,1 I I I I I I I I I

I 3 L1 7 I ff, x 9"iII I 1 2''

ijI I I I I
... ...... I-------------I-------------I-------I

,I

I
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SINGLE MATERIAL

AlRCAP

STRESS LEVEL: 0 .07 psi REPLICATION:

TEMPERATURE: +1/0

DROP HEI6HT

12'' 1 18' i 24'' 30'' I

I 1 6 1 8 1111 1 12 1 2''
I I I I I I I I I

1'' II. . II. . I. . I ... I 3

I 11 I I I I I 0
I 1 1 I I 2''

H I I I I I I I I I2
I I 1 51 1 41 1 31 Il11
C I I I I 4 1 1 1''

K 2'' 1 I-...I I-...I I-...I I .... I
N I I I I I
E I I I I I
S 1 1-7 1 1. 1 . I I
S I I I I I

----I -------I---------I ---- I-------I----------- 3''

1 1 91 1 7 1101 1 2 1 3''
I I I I I I I I I

S' II. . I ..I I ... I I...I1 '

I I I I 1''

I Q I aI I I
,1.. 1 . . . . . 1 . . . . . . . . . . I . . . . .. I it

---- I ------------I------------I------------I------------I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: O./pai REPLICATION: /

TEMPERATURE: -//0

DROP HEIGHT

I 12'' 1 18'' 1 24'' 1 30'' I
.... I--.... I 1. 1 1-- I I 1I .. 5 ....

I I I I I I I I I
I I?!I I I 8! I I51 I''

I I I I I I I I I
1 '' I I-.... I-.... I1-. ..---. .. I 1--

1 1 1 IIL9 2''I III O I
1 I I I I 3''

T ---- I .------- ------- I ...-..----- I
H I I I I I I I I I i'

I 1 1 61 I 71 1121 I 3 1
C I I I I I I I 1 1 21'
K 2 @ 1 1 ----.. I I -....I I --- I I --- I
N 1 44 1 (00 1 11 I \ 2"0
E I I I I I

V.. I )L I1
S I I I I I

,- -- I I I I I I I I

I I 10 1 1 4 ! I19 !II Ii ''
I 1 I I I I I I

3'' I I-....I I ... I .. I-- I-....! 3''

I 9 x~ x -- I
1 1 1 9AI I

...I I . .... I .... .. I I
. ------------I-------------I-------------I------------- I
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SINGLE MATERIAL
AIRCAP

STRESS LEVEL: 0. REPLICATION:

TEMPERATURE: +//o

DROP HEIGHT

I 1I' o 18' I 24#0 I 30s 1

I I I I I I I I I

1 110 1 I 1I I1 9 1 2 1 1'
II I I I I I I I

II
I I II its

I I II

T ---- I ------- I O-------I - !-----a. I -------
H I I I I I I I I I 2''
I 1 131 1111 71 15
C I I I I I 1 1 1 I 3''

N I I I I I 2 
E I I I Is2 1 2, 1 1 1 1 3"
S I I I I

.. .I ------ . ..I . .I ----- I ------ I . . I ------ I . . I Joe
I I I I I

1 1 6 1 1 41 1 12 1 I 81 1'
4I I I I I I I I I

]' I .. .I x . .II. . I I . ''~~~~~ 3S 3xS3 ,II I I I I o

----I----------- I-----------I ----------- I ----------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0, :s REPLICATION: ,

TEMPERATURE: +//0

DROP HEIGHT

1 12'' 1 18'' I 24' I 30'' I

I I I I I I I I I

1 1 9 1 1 12 1 1111 1 3 1 39'
I I I I I I I I I

1 . 11 I-...---.I I---.I I--- I-.... 3' '

1 6 1 14 lo
II 111 10 I 1 I 1
I I I I I '
I I I I I 3''

H I I I I I I I I I 2''

I I 151 1 71 1101 81
C I I I 1 I I I I I 3''
K 2 -'-' I I..I I --- I ------ I I------N I Lf I x 9-) I 2",
E I I I I I I

1 I9 I 1 I I7 x '

SI I I I I I I I I

I I 1 4 1 1 21 1 6 2''
I I I I I I I I I

3 ...I I ... I I ..I . .I1

I I I I " 1 1''310 1 ISOI o

: I ff x 3 I 2,3 x _ 1
,I I I I I

I----------- I----------- I ----------- I ----------- I
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.. 4

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,3 , REPLICATION: /

TEMPERATURE: /10

DROP HEIGHT

I 12'' 18 I 246' I 309@ 1
I..1. . . I ... I . . .!. . I I I I .. .

I 171 I 1 1 10 I a1I I ? I I I I 10 I I 8 I e

I vI I I I I
lei I I I I --- I I ---- I I ----I 399

I 1 -111 1, I o 31 I 61 x z'
1 2*6 H D x \

C I I I I I I1'

TC --- I -- - -I---- I -- - - - --- -- -- -- -N . .I . . l. I I ...II...I .. I . .. I
H) I I I I I2 I

S I I I 3 1 6 I
C I I I I I IK 24*' II. . . . . .lI. .N I I l o t '2 -I  7 .

* --I----I--I----I 1-I----1--I--- x-E I I I1
,~~ I . .11 . . . . .I . . . . .l .I .. ..1 . ... 1 Jos

I I I I I I I I I
---- I 11 I I1 191 231

I I I I I I I I I

I-
' '' I . ... I I . .1Z. . I'I ... I 2' '

SI3 I I_ I x1 21 x 1 1

-I---------- I ----------- I ----------- I ----------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.3 .3j REPLICATION: 2

TEMPERATURE: -#/1o

DROP HEIGHT

1 12'' 1 18'' 1 24'' 1 30'' 1

I 1 1 1 1 1 I I I

I 1121 I1 1 31 1 4 1 1'a

iI I I I I I I I

I 1 -7II I I I ' I 1''1 15, i k 1 I x \
II I it

t . ..I . . . . .I. .I I I I I '
T ---- I-------I---- I-------I ----I----I-------- ---
H I I I I I I I I

I 1119 81 191 I SI
C: I I I I I I I I I 3''

N I .. I I I I I 3''
E 1 I I IS i I I2 x -\ I - I 2''
S I -I I I I

. I 1. .1 2.. I

I I 71 1 101 1 61 1 21 31'
I I I I I I I I I

3 ...I I . .. I u .. I .... I 2

1 - 1_
I I ' I ' I I
I 1 aI7
I----------- I ----------- I ----------- I-----------I
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77"' r

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0..3,9 REPLICATION: 3

TEM4PERATURE: "//

DROP HEIGHT

1 12 °' 1 18' 1 240' 1 30'' 1

I I I 1 1 I I I I

1 17 181 1 4 1 1 3 1 3e '

I I I I I I I I I

T ' ---- I -- I - --- I----I ---- I-- I - --- I ---- I

1 I ' .. . ed . . I I .. . I . .. I
I I I I I1 '

I I 1 13 1 2 1 1r. 9
I I I I 1''

T ----.... --- I-... I- -- I-..-.----.....---...--
H I - I 9 I I I I I 2o
I I 1101 i SI I 21 191
C I I I I I I I I I 3''
K 2 ' -I I-----I .I----I I ----

* N I !~ I Q I ! I)7 1 '

1 I 1 1S . .I.. . .. .I . .. .. I .. 1I .. I I .. .1"2
S, I I I I I !

I Ill! I 11 1 1 1
3'' I I .. I I .. I 1I .. I I .. .1I

I ~ C I 34 I I I I '
I 31 x I., I%

II I I 1

.... eee...........eI----------- ---eeeeee esI

14
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: REPLICATION: I

TEMPERATURE: .//0

DROP HEIGHT

I 12' I 18'' I 24'' I 30'' I

S- I .--- I ------ I .-------l I -----.
I H I I I I I I

S 19 I 103 1 14 2 1'
II I I I I I I I

K 11 1 1--!I-- -- !1-- '

1 I I . . .I I . .. I . .. 2

E I I 2''
T I s II I

S I
T----I -------I ---- I------I ----I----I---------II-let

H I I I I I I I I I 3''

I I 112 1 31 I 21 1 61
C I I I I I I I I I 2''

N ' . .II. .I I .I I ,. O .. I

39 ' 300'","
}I

1 21
'"S I ": I I I I

--I -------I---- I-------I---- I-------I----Ir-------I----! 1'

I I I I I I I I I
1 171 1 81 1 I5I1 I 1''

"!I I I I I I I I I

3 .. .II. . I...I I . .. I 3' '

I I I I I
...- ..... ..----I-------------I-------------I-------------I

i 141



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,6p31 REPLICATION: 2

TEMPERATURE: *//O

DROP HEIGHT

I 12'' I 18'' I 24'' I 30'' I

I I I I I I I I I

1 I 131 I I 4 1 1 12 1 1''

I I I I I I I I
its I .... I I .... I - 1.9 . I39

I1,- I I II 1''

I 1 I 1et 1
S . .I . . . . .. I .. . .I. . . . .I. . I. . . .... I

T -a--I---1----ia-aaaaaI---I ------ -dI ------ Iaa

H I I I I I I I 1 I 309

I I 1 6 1 8 1 1 9 1 1111
C I 2 I I I 1 I 1 2''
KC 2''I1-- --- -- 1I--
N I .. . I . I 1. I 1 . 3"
E 1 1,- 1- x - 1 --

E I 31 I t I 1~ 1 1- IS 1 I I I 1 2''
S I 2_6 I 'I 2 a c3

----I -------I--I ------ I--I -------I---------I ---- 1 2''
I I I I I I I
I 1101 1 1 1 7 71 1 21 3''

I --.,I I I I I

I 19 I I I I

3@0 142
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL:40.,03, REPLICATION:

TEMPERATURE: */o

DROP HEIGHT

I 12'' 1 181' I 24'' I 30'' I

I 1 I I I I I I I

I 12 1 1 61 1 91 1 11 1'

I I --- I I 6I I - I I I

I I I 1 I

1- 1 30" 1 1(o 4-- z2I I I I I
N I .. I I 2''

H I I I I I I I I I

I 181 1111 31 I 2.I

C I I I I I I I I I 1''

N I I I -q I I 3''
E i2~7 I I ISs I ,.1-,- I I 1''
S . I ' I I1I ... I I '

-------------- I-----------I -----------I-----------I '

I I I I I I I I I
, I 17 1 I 1 I110 1 I 5 I 3'' -

I hI 1 I I I 1 1 1

S'' I I- :" -II. . .I I ....5 I Q "

II I I I
-...----.....-"-- -...... I-------------IeeeeeeeeeeeeeI

14



SINGLE MqATERIAL

AIRCAP

STRESS LEVEL: 0. 7psor REPLICATION: I

TE14PERATURE: +//d

DROP NE16HT

01Z ' 1 1 '' I 24 '  1 301, 1

I I I

61 '235- 7 1139

I I 6I I 4I I ?II1 I

T----I---- ------ ----Ie I------- -1 -------I e

I I I I I I I I I
1 1 I 11 £10. I 1

I 1'I I I I

EI I I I I I I
I I I a I j

S I

.. II 1 II 1 I1 10 1 1 3 1 390

390 3 9 1
Z4 T7 lotII

I--I--------- I------- -------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6,'7,ov REPLICATION: 2

TE14PERATURE: -If J10

DROP HEIGHT

I 12'' I 18'' 1 24'' 1 3000 I

I 7 I I 1 I I I
I l l 1 71 1 91 1 31 I''

I I I I I I I I I

I I I

I I 1 I Iit1 3-74

H 1 I I I I I 2''

C 1 1 1 12 1 1 6 1
C I I I I I I I I I 3"~~~~~~~K 21'1 II. . . . . .II. .

' E II I I

S 1 1 I I I
--"-I----- I------1..-.-----I --- I-......-I-....I 1' '

I 1 1 0 I I I I

,II 1 1 1 1 1 0 I 1 1 '

I l I l. .. I ''

I1 2I 1

'II

----------- I ----------- I ----------- --4 I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.7 pai REPLICATION:

TEMPERATURE: 4 J/

CROP HE1GHT

1 12'6 18'' I 24'' 1 30'' I
.. .I . . . . .l. .I I I .I .. .I ... I

I 1101 1111 I 1 4 1 3''

I I - I I I I I
I I I I I I I

I I III
1 36

T --- Ieeeeeeeeeeeeee- Ieeeeeeee - ----- ------ ---- I ------ ----

H 1 3''

I 1 1 121 I 6 1 I 91 I 1I
C I I I I I I I I I 2'

N I . .. I ....1
E I lI I 29m

I I1 I 1 5 61 2 1 81

S I I l l I I '
ceeleeeeeI Ic.... I ..e. Ie ce.... Iee le....ee 2'

s r i t s
3B l I. . . . .3 121 2''

SI I I I I I I I I

aI I l I 2''

I 32 1 30 I
I I I I l
.... ..........- I ...........--...........-- ----------- I
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- .I..

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: /. REPLICATION: I

TEMPERATURE: +//c

DROP HEIGHT

I 12'' 1 18'' I 24'' 1 300' 1
... I....I....I-......-I-- I------- . I-......-I-....

I 1 1 I I I I I I
%I 1 ' 134 161 111 1'

1 I -I I I I I I
T ---- I I---- II - -II I------I II . .--- '

H I I I12
I I I x I 5''

T ...ae ... e.. l...al a. I------.. . -------- I -------...I ..
H I I I I I " I I I I 2''

I I 12 I 1 1 91 I S I
C 11
K 2''00--I x--x x--
N I I I I I I I ''K 2 £' II. .. II. I ....1 1... I

S I I I I'
'iS I I I" " 1 I

sI I I I I I

-I--- I I---------- I ----------------
I I I

.... ---... ..... I ----------- I ..... .... -----------. I

147
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SINGLE MATERIAL

Al RCAP

STRESS LEVEL: 1oR1 REPLICATION:2

TEMPERATURE: * /JO

DROP HEIGHT

I 12'' I 18'' I 24'' 1 3000

112 1 6 1 1 9 1 1 1 13 s

ltI 211 16 91 11

T - -I -- - -I -- -I -- - -I -- -I -- - -1 - - I -- -- 1I- -

H I I I I I 1 ~ 2

1 141 1 101 1 51 I 21

K 2'' 3 --- --- I--

I I~ -)C I 392 1
E I I

---- I -------I---I---1---------I---------I-- 1''

I II I I I I
1 1 71 13 11 I1 1 81 2''
I I I I I I I I I

37 :4 27

--------------- I----------I---- ----------- ----------- I
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: /. REPLICATION: 3

TEMPERATURE: -/O

DROP HEIGHT

12'1 78'' I 24'' I 30 °' 1
....I---....-I--....--- - I ....--...... I .... --.....-1-....

I I I I I I 1 1

84 11 18 11 1ii 1.'
I I I I I I 1 1 2I 0

I I I I I I I I
I 1 1 1 x

2222 ,
S I a 2 I 2 l e

I I I

T ---------I---------I1---- I------1I---- I-------I--3-!

H I I 2 I 2 I I I
C I I ... 1 .. . I ... I ...
K 2''I - 2 GI--- oi- 2 \(::I 2

, V -- I z

N2 1 2 I I 2 Ir'

I 1 1 9 1 3 130

-------------- I----------- I-----------! I ------

S I I I I I I I
I °  I I.. .2 .I I .. I .... I1'

I 2 2 3 I I IG

I 2 2I i
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,63 REPLICATION: I

TEMPERATURE :106o

DROP HEIGHT

1 12'' I 18'' I 24'' I 30'' I

I I I I 2 I I I I
I I 11 15 18 121 3''x I I I I I I I I

11 30(0
1 I 3''

--I ---- ' \0 -0 x
I I I I I 3''

H I I I I I 1 I I I 1''

1 9 110 1 7 1 1 6
C I I I I I I I I I 2''

K 2' ' I I...I I-...I I..I.
N 2 I 70 ~ . 2
E 1 I 1 I
S I II I I
S .. I .I I I I . .I. . . .I 2 '

'! I I I I I I I I I

I I I II I I ... I 1 ' '

tI I I I I 'I I I I I

JI

------ I ----------------------------------- I

4 150
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.03 p.91 REPLICATION: 2

TEMPERATURE :4 1(O

DROP HEIGHT

I 12'' I 15'' 1 246' I 30'' I

I I I I I I I I I
1 1 91 I 41 I 71I I 51!*
I I I I I I I I I

J . .II. I l .I .... I 2

I I I I I 3''
I \ I i \ I LC I 9 I
I I I I I 1''

H I I I I I I I I I 1''
I I I 1 I I 2 I 1 12 I I 10 I
C l I 1 1 I I I I I 3''
K 2'' I I ---- I ---- -- ---- I---N 12 1 14 I0 1

!N (4- 1 xa 1 87 1 Its
E I I I I I
S I I I I I

* ------ I-....I-....-- ...--...I--....--- I-- ......--I--... 1' '
I I I I I I I I I

6I 11 18 161 1 3 1 2''.iI I I I I I I I I

I LII .... I I
I I I I I 2''

SI lo I 2.z 1 I9 I
I I I I Ij...-- I-----------I ----------- I ----------- I

15

V
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: O,0 3 p.Si REPLICATION: 3

TEMPERATURE :"/4o

DROP HEIGHT

I 12'' 1 18'' 1 24'' 1 3061

.. . .. .. I.. . .. . 1 1 3s .. .8I. .

T---- -------I ---- I------1----!I-------I--------

I I I I I I I I I

0I 11 121 15 7 3
I I I I 1 I I I

1is' I 1-....I _ .. I . .. I . .II

II I I

I I I I I
H I I I I 1 3''

1 4 I 2 I 1 1 1 I I 1' 2

C 1 1 I I I I I I I 3''

N I g( I 1- "7( i '( I 1",

E I I I
S I V7 1 I- I I 2''

SS I I I I I

-------------- I------------I ----------- I----------- I

I I I 1 I I I I
SI I I 1 41 161 1 91I 2'.

. I 1 I I I I I I I

h ' II.. .II. . .. .II . .I 1 (,2.
I I I I I 2..
I I Ig I 2=c: I lqI
1 I I I I

152



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.05p.Sj REPLICATION: /

TEMPERATURE: l/4&

DROP HEIGHT

1 12'' I 18'' I 24' I 30'' I

I I I I I I I I I

I I 61 1 91 I 21 I 31 360
I I I I I I I I I

1'' I I-.... I-.... --I I ... 1... 1'.
I "7 I \\ I% I xI I I I " I

I I I I IIs
I I . . I3I #

T ---- I-------I ---- I------I ---- I------I ---- I------ ---
H I I I I I I I 1 I 296
I I 8 I 5 1 7 1 1 10 1
C I I I I I I I I I1'

! " u r.<- xI x2"
N I I I (Q I I

'E I I I I I
,S I -- I .. .I . .I ... I 1 I

S I I II I I I I

x I I I 1 I I 1 Il I I'

I I I I I I I I I

I '' I -) ... I I . . I I..I . .I 3' '

I I I I I

153
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.05,DS, REPLICATION:

TEMPERATURE :+/40

DROP HEIGHT

I 12'' I 18'' 1 24'' I 30' I

I I I 1 I I I I I

I I 81 I 31 I 71 I 51 2''

I 1 2 I 1 1 I I 

1 3 i lC I 17 I
I I I 1 I 1

S''
TII II.. .II. I . .. I .... I
H I II I I I I1'

I Z 1 21 1121 1 61 Il11

C I I I I I I I 1 1 2''

K 2 '' 1 I-....I 1-....1 I-....I . I. .
N I tl°  II j -' -), I 1.'
E I 10 l I I

S Ii I I I 1l'

S II I I I I

I 4 1 1 I I I I 310

* I I I I I I I I I

S!3 I...I I .. I I ... 'I .. .I 3

ii -.. I I 57 I 1 2''
:I I I I I

.. .I . . . . .. I I . . . . . I . . . . .. I

If -------------- I-------------- ----------- I------------- I

415
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.65 REPLICATION: 3

TEMPERATURE :41/4,0

DROP HEIGHT

T 12' °  1 18'' 1 24'' I 30'' 1

I I 416 911 191 3''
I I I I I I I I I

I II.. .II. I I ... I I 3..1I1o72 1 I t 0 1>(

I I I I I 1'

H I I I I I I I I I 3''

I I I 1 1 21 1 101 1 12 1
C I I I I I I I I I 1''
K 2 '' I I-....I I-....- I ....-I I. .

S17 I I I I
, S I I '5 I

--I------I------- ...-I-------I-....I-......-I-....I 1°'
I I I I I I I I I

I I I 1 13 1 1 7 1 2''
- I 1 1 I I I I I I

I . I I I( . Iw ,,'.I
I 22 1 21 1
I I I I I

------------I--------- --------- I-----------

155



* I
SINGLE MATERIAL

1 AIRCAP

STRESS LEVEL: 0o7p.3 /  REPLICATION: 1

TEPPERATURE: ,i( o

DROP HEIGHT

1 12'' I 18'' 1 24'' I 30'' 1

S. .. . I.. . I .. .. 1 . 1 .. .. 1 ... 5 .. .. 2 ..

T---- I-------1----I -------I ---- I-------I ---- I-------I ---- I

I I I I I I I I I

S81 I 1 9 21 I 51 2''

I I T 7 1 7 I I I
1 II. . I ..I I .... I I. .. I1

I I 'q I I I

I I I I I 1
I I I I I

T --------I--------- I ----!---- I---------1----1 1

H I I I 3 I 1 4 1 I 1''

I I 1121 1 9! I1 61
C I I I I I I 1 I I 2''

K 2 ' I I-....I I--- .... I I .. . I.. .

N : I I I I

, ,s i 17 i I1S I 1 ,,
S I I I I I

.. .-------I---- ----------- I -------I---- -------I----I 2''

I I I I I I I I I-,I I 101I I 31I I 4 II 1111 3''
[ '' I I . . . .I I .I I .. I 3''

!I I I I I 2)''

SI I I I I

--- I---------I-------------I-------------I-------------I

f 156



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,07psl REPLICATION: 2

TEMPER ATURE :-1/IOo

DROP H4EIGHT

1 12'' 1 8' 1 2'.'' 1 30''1

l t I I -- -I I -- -I I -- -I I -- -IIt

II 1 8 21 1'

T - -I -- - -I -- -- ----- I -- -- I

H III 1 3I
I ~ L 1366141

N2. 1 40 1 1 7 e
E I I III '

H 1 I I6 I 1 ItsI I '
S 1 111 11 I1. 91

---- - I -- -I -- - - I - -- -- -- -- 1 2''

N 3 1 17 10 1 12. 12 "1 5

1 41 1 So I I

S II 1 I 3"

a ------------- I----------- I----------- I----------- I2'

1 1 1 157I I



I
SINGLE MATERIAL

AIRCAP

STRESS LEVEL: o-7 F REPLICATION:

TEMPERATURE :+)(OC

DROP HEIGHT

I 12' I 18'' I 24'' 1 30'' 
------- I .. ... I.. ... I----I------...- ----....- -----

I 1 I I 1 1 1. 1 I

I I 4 1 8 1 11 2 I 5 1 2''
I I I I I 1 I I I

I7Ito I 3
I I I I I 1' '

T ---- I-------1-------- I---------I----I -------I---

H I I I I I I I I I I1'

H I I I I I 1'
N I 1 7 I . I 9 . I 2''

E I I I I I '

N LI I 1 2 I i 1'

S I I I I I
SI I I I I

I----- I ------ I ---- -.. I -1 1 '
I I I I I I"I 11 I 1 6 1 3 1 '1 10 1 3''0

I I I I I

I ----------- I ----------- I ----------- I ------------ I

158
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.fp., REPLICATION: I

TEMPERATURE : 4. 0

DROP HEIGHT

I 12' 1 1860 I 24'' I 30'' 1

I I I I I I I 1 I

I I 51 1 71 1 81 1 6 1
I I I I I I I I I

1 ' ' I I. ----I I--. .I . ..I I---- --
1 12 1 1 3 1 1 11 1

I I I I 1 2''

I I 1 1 1 8lo
I I I I I 3''

T -- I----I------------------I--------3*

H I I I I I I I I 2I'

1 24 111 1101 13441

I I I I 1 2 1 ( I I 1 '.N I 1.f I S7 I I 1''IIm

E . .1I. .I I .I I . ..I

s '9 I I zx o x 1
S I I I I I

--------------I-----------I-----------I-------I-- '

1 1 1 1 1 1 II 1 21 1 41 Il 1 I91 2''
I I I I I I I I I

3 ' I 't...a- ... I ( .. I! .. I '=
I I I2( I 1 2''
1( I" I Z ' I .I

SI I I I I
....I-------------I-------------I----------I--------I

-'i 159



, I

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: pt REPLICATION: 2

TEMPERATURE :4/40

DROP HEIGHT

I 12'' I 18'' 1 24'' I 30'' I

I I I I I I I I I

1 1 31 1 11 1 1 12 1 1 71 3'sI I I I 11 I I 12 I I 7 I i

I I I I I II I I
1'' II. . I...I I .I I .. .1 1''

1 |' I I-1 '3 I I -
I I I 1 1 3''

•T ....- I----I-....I-...... I- I----I-....I------
SH I 1 1 1 1 I 1 1 1 2''

I K I191 I 51 I 6 1 1 10 1
C I I I 1 I I 1 I 2''
K 2'' I l .... .,..J . . I . ..1I ..I

SE I I 1"., I I. , I I
"s 1 ''I I '' I-' I 3' '

S I I I I I

* ---------- 1-- ...-----I--I----I--I-......-I .... I 2' '
1 1 I I I I I I I
1 1 81 1 41 I1 121I 2'' I

"II I I I I I I I I

K; 1 i L 3 I I" II
I I I . I I,' I'- 1''

' I I I I I
.. .I . . . . ..I . . . . ..I . . . . ..I .. .I

130

roI- i , ,, .. . .. . . . . . . . . .



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.1 pSi REPLICATION:

TEMPERATURE :-/Io

DROP HEI6HT

1 12'' 1 18'' 1 24'' I 30 °' I

I ~ ~ 1 l. 1 2 ... 1.. ... l..

T---- I-------I---------I---------I--------

I I I I I I I I I
I I 6X 1 1 5 1 1 I 19 1'
I 1 I I I I I I I

I I 1 3'

I I I I I 2''

H I I I I I I I I 1 2'
I 1 1101 I 51 I 1 I 3 1
C I I I I I I I I I 1''

N i .1 S1 1 7Q I " I 21"
E I 1 I I I 3

'S I I I 1 I3'
S1 1 -. I 6. I 14

---- I -------I---- I-------I---- -------I---- I-------I----I '

I I I I I 1 1 I I
SI I 12 I I 11I I 8I I I

t"I I II I I I SI I

, I .- I IL I 1I 3 I'
1 27 1 I 1 I

.. .I . . . . .. I . . . . .. I . . . . .. I . . . . .. I

I 161

JI
4f - l" - I l "-m"" ...- in Im I I m



-II

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0.3 p.i REPLICATION: I

TEMPERATURE :+/ 0

DROP HEIGHT

x 12'' I 18'' 1 2460 1 30'' 1

I I I I I I I I I

S12 1 1 41 1 1 1 I3''I I 12 I I I I 8 I I I '

II I I I I I I
I'' I I .. I I . .I I ..... I I .. .2 ''

I 2I I I I1
Y . .I .. .. I I. . . . .. .I .. .I .. .1

T ----I -------I---------I----------I---------
H I I I I I I I I I 1''

1I I 191 7 I 31 61
C I I I I I I I I I 2''
K 2'' I1--! I-- -- I I--
N I I I ...... I I 2''
E I I I I I
S 1 I0 1 ' - I 1',
S I I I I I

I -------I --- I -- I -- I------ I---- I -------I I 2''
I I I I I I I I I

2 1111 1 1 10 1 I3''

I I I I I I I I3'

I I I I II I I I I '

I I I I I

.. .I I.. . . . . I.. . . .I I . . .. . .I

--I------------I------------I------------I------------I

I

" I



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0,, REPLICATION 2.

TEMPERATURE :4(o

DROP HEIGHT

S 12'' I 18 I' I 24' I 30'' I

I I I I I I I I I

1 71 1 41 1 9I 91 2''
SI 7 I I I 1 1 1 1

I I I I I I II' II. . . .II. I I .... 3''l

I 2 1 1 1 \°1 1 1,I I I I Its

44 1 GO)

T ... ... .. dl-------.. e ... !.... 1...--.. ..--...-

H I I I I I 1 1 1 1''
S ,61 121 1121 I 11
C 1 1 I £ 3 I I I 1 2''

--'' - -- --- --- I ------- t

N *III. .I .. I I . . I I 1".

E 1 1 I ' I

S 1 I I 19I I I

I I I I I
I I 8 I I 10 I I 1 1 I 1 1 '

1 11 1 10 1 111 1 1 31 3''
1 1 1 1 1 1 I 1 l

x4 0 2 1O1 '

-- I - - - - --I - - - - --I - - - - --I -- - - - -
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SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 6.3 P i REPLICATION: 3

TEMPERATURE :+/&o

DROP HEIGHT

1 12'' I 18'' I 24'0 1 30'' I

T---- I-------1I---- I------I--------- --------- --- 0

I I I I I I I I I

I 1 2 1 1 1 1 1 1 I I 

I I I I I I I I I
K ' 1 1 ---- I I ---- I I ---- I I 3... '

I 1 I 1 1 2"

E I I I I I 1''

H I I I I I I I I I

I 1 21 Il 1 1 0 51
C I 1 1 I I I I I I
K 2'' I 1-..I I---- I I ---I 1 ..N x I I If 1 I Ix 2''
E I I 1 1 I

S I I I I I

-------------- I----------- I-----------I-----------I '

I I I I I I I I I

I I 111 1 3 1 1 8 1 1 I10 I 3''

I I I I I I I I I

3II I I.. .. I1.. .. I3
x I 37 I qC I C,$ I
I z I I 2$I''

I I I I I

164



SINGLE MATERIAL

AIRCAP

STRESS LEVEL: 0, 5 REPLICATION: I

TEMPERATURE% #/&O

DROP HEIGHT

1 12'' 1 18'' 1 24'' I 30'' 1
....I 6..--- .... 1 . 1. . 5 1 1 - ...... 9 1...

I I I I I
SI I 61 I 1 I I 91 3''

I I I - I I - 1 I

1 1%x x2
I I I 2''

3 1 1 21 1 1 I0I I I I I I I I I''
2 1 1 1 1 I 1 1 I I---0

I 13 11! 2710
C I I I I I I I 1 1 3''

S I I 1 1.. I 1. I.3.'

S I 3t

. I 1 1 1 I I I 1
1 I 11I I 41 18 1 17 ?2''
I I I I I I I I I

I DO I 29m

1.. I .. . .. . I . . . . ..I ... I . . .. .2'I 2
Ieeeeeeeeee-eeeeeeeee--------------eeeeeeI

165
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SINGLE MATERIAL

AIRCAP

STRLSS LEVEL: O, 5 p5 REPLICATION: 2

TEMPERATURE 0140

DROP HEIGHT

12'' 1 18'' 1 24'' I 30*1 I

I I I I I I I I I

I I 4 1111 12 1 I? 1 360
1I I I I I I I I

T - I - I I ---- I ....- I ---- II I I I I

1-- I "I I I I1'

H I I I I I I I I I 309
I 1 1 101 1 31 I 9 1 I 61
C I I I I I I I I 1 2 °'
K 2 ' I I-. .. I I-.. . I-. .. I I-.. .
N I I ..., x I i
E I l-A I l I \3 i \ I 3
S 1 I 1 I I

I I I '

1 1 1 I I I I I
r II I11 181 15I

391 I I I I I I s 1

30 ---- I I- I I- I- I I --

2931 1 1''1 I
x 31 x 7 i2 x

.... ----- ----------- I ----------- I ----------- I

166
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I

SINGLE MATERIAL

AIRCAP

STRESS LEVEL: O.5p/g REPLICATION: 3

TEMPERATURE :W40

DROP HEIGHT

I 12'' I 18'' 1 248' I 309' 1

T----I -------I ---- I------I---- I-------I----I ------ I ---- I

I I I I I' I I I I
I 181 Ill II I 1 I

S1 1 1 1 1 1 1 21
I I-- I--- I-- --- ! 2',

C 211

1 . .I.. . .I. . I . . .1. .. . . . I. .. I
I 7 I 1''

E I3

S ----aaaaa----aI------I1---- I------lI--------I1-2-!

S 1 I I 1 I I '
I 1 9 I 61 1 11 31 30

C( 2 I I .. I I .. I I .. .I I ... 2''

..2 .! .. . . . .1 1-. ..I S -. . 1
1 3%j 1- I3''.! I 10 2 I 4 II I 1 1 ''

II I13' 110... 1 ... 1 I ... 1 I 3.. 3 ''I 1 I 1q I I"2 I I I

3 -' ----- I - ----- I ---- I - - --I 1''
167 x I-2"

II. ...3 .. 1. . . . . .I . . . . .. I .. . .. . I
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I

APPENDIX B

PROGRAM LISTINGS

The programs necessary to exercise the developed models on the HP-9815A

follow. The format is the program step number, followed by the program istruc-

tion.

.16
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AIRCAP DATA

REGISTER LOCATION REGISTER LOCATION REGISTER LOCATION
DATA VALUE DATA VALUE DATA VALUE

14 11

ji V i. .:i f jf f

:34

.. :l cl_ ci o (:. 1-1 C;._1 1 C 0 0? :, .,

Fl.

4

:- '2 : -

L ...*.w.. '-. i iI ;_,nF 3 5i~i

* . i:ff . 3 C ;l~

-.0..-,e7eol ee *-. OmOOOO'io

24 ' '

-, * - -- a ,'--:ii .  ,;!, .t¢F1 . .

.... -' I,",.. , T "n O ~ e.-
4 0

.- 4!0,1 19:4 :T 42.

* *.l.L8 o. ieUekg i .
I4

169
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EXECUTIVE PROGRAM

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

I qI

170



EXECUTIVE PROGRAM (CONTINUED)

STEP INSTRUCTIO N STEP INSTRUCTION STEP INSTRUCTION

-5

.F.

F F

L ~~ I.I N E

71 Li

'T0

14

41 E4 T

171kt~



EXECUTIVE PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

II~ E

Ti.

1-44

-~~: -e--' i



EXECUTIVE PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

R, 0~f 1 IF X-'
!:.!. : ! I! F I I :IT F

. -5 .'0 2 GO0TO Cn F5 2- .' :
i l i4 P L n T:,

. O4 . 6 E
'..4 TE5 WT 05.l17 N 055 P

L4..0,1 , 'P',55
,'4 ._,0 ' EE N5 5 9 L' I E

4 561 0.5120 c-
.509 E 055 7 PLN 05 10 P 5-I; -

.,F. ; .i .i _5i, 4 5 ': 1'!- ',, E -511 E N D- ,:, 055 1 L I N E

UTL J:+" i '=2~ .LT-,~i9

5 12 0 0 56 L RC-14 2  C FG f 2 A513- EN T E R T- 05
I.:- . . F - -' .514 25s- N.., : .:. G 15 L D:'.G C,56 0

;: 15 FCL E: 055" J5
4 IsX'V ~ ~ ;07

C- F G-16 0 .5T3-! T 0564 E046 LO:-" 0529 C F5G5L 5 057

~4 I H0531 1c0565

4- t 
j T;+ :

0, 5 @::, E P L..F 0566 F

H 6;" 0]T g532: PLOT:: I0567i 0:

47:3 LBL 
@522C30 H.8 R

I. .- H 05...,,1 .

0523 U 05,9 LINE4 7- 1 C,524 S C-570l M
i-4.4- RCL Ell 0525 H1
04 4 IF X = Y 5I1 - L.

5 - 4 FTNT05 E 0 572 iL47. OT 5 527 FP 0 057 3-E

0528 ENrD 0574 R.... .. a 0 5 '29' 0 5 5 I
3 4 9 P L 0 T ,:, 0 5 " - 5

0 5:0 ENTER" 05-6 A

-7

!7 A ; R 05: . 32 L D):. G 0 "i 051-
:: 4 ;; 4 : ;, 33 .- G 0 T rl 1 5.- 79.

4',_i',5NF0 5 5:35 LBL 5 L,0 H

if 173

" cl 4 C' ' :

E ~~~~V N. D,:, I51GT 1 l1[
...... ... :-"0 5 8 E- N D

495:439 4 C 0590 L N:
f 0 ,, 4 61 L O A 4 9 0 5 9 1 L: B: ",L.- : o

C- 49? LB +.: . - -- - I
E2 !n ., "0 ., .. [ 05 3 ,, E N D

, ." .5 6 O ,:49'9

' " " -", : 4 t ; + IE E '. ' :i = . 1. . .



"CUSHOP" PROGRAM

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

L .LL

- L - I17 IL
LT

r I R L

1 174



"CUSHOP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

0~: F.F:L 0il1

1 ij

fP F.:

t-, 4 I' '-T F

R L i 'T

L F

4!. T C-

nI7- C. I-

175



"CUSHOP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

1 pi C 41 F

LL

LFIF

-~ L 4 T

F. Cl 1 F L

4 14 4

H E:T: FF

176~.



"CUSHOP" PORM(CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

0:3, F
Ri I C.: L II.

L E: L
P f-4i

F; + - T -*.

E

r .- 4

- . !

ILI



"CUSHOP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

i4 FFrlHI

H
Li H

1. - 0

E: L

4 0 E:-

I L

31178



"CUSHOP" PROGRAM (CONTINUED)

gSTEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

cl~ LLN'N

- ' 0ic2'.LLN

'7,, ~ t. '7 0 T F'

0;.. 1 F''E L4

r r. 1 ii C-J L,,i

I jlD I I. F1

1''i T . C, 1 .

r'4 . T N E

'L' F 4.

4~ ~ - 5""

I4 P' L L1"T-'4 E;

F~~~ L - N

I 4- 4

L T;

I 179 1



"CUSHOP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

I 1

i 14
-1n H

t.-4 E - o

-I 41 E -1 EF Rt

4 Ci

1- -

L E
HR 1 j

I.' F, IL 0 T

4E

r 
i

41

IIS

3 ~73



"ENCAP" PROGRAM

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

t- RCL G e.1Ju ol 6s 0190 o'
I T Rii9 052 LBL 0101 1

1-: Fm~u L - - N 0102 *.

lTERr 0054 Pr:L. F -_0 010:- 1 :TO 131i
': .-: E ... T 0105 L

~~C 5tL i~ Ti 0~~1 6i
, , 'LL 59 .CL 0 O' F' L 1

,- b1 4 1 j ' -

,..' LI L1i -
I .. l.L~ 0 4 + i!5i .. ;.

' - -.. P l9th 1 H117

P0? F'L L., 1', J ',-111 STO F 0l1

* RCL E 00t7 C 0120 L-:TX
TI-' P: i01>2TC-: 0121

, .. -07 ENTEFi l1 24 RCL 1P ,.-1
ni-1 + 0O7T * C12 ::L R'0i2

0 0073 D-T F'O i 4 +
.- .LL IR 0 5 9 0 L T 12 R-L R -
f'i.C, .-ALL I I c 00_ * 0131 -
. - P.LL. I 0077 T' R 015 0132 STi' R.21

0 F'C.L G 0079 RCL R 00' 0134 HCL R01
. 2 1 0081 Q F, i 0 1"

-0 3 0T 0 -

l " " 0087l E. ENTER! .[4 : 1i ": -- 03L :3.'F8 'E* 1 _- ;c (:
L 1,L 114 4

L-'. S. 3 E.7 , T1E F ', ,
:,, 0 3 L '::',e 14 5 FC: L ...

; . 1 RL&_ .E: 0090 0 014 +

." 9! '.:0T H14.. RC L PFcIi
0 : : T F :00 a? 2 1 "::

' '-: i;: q S F: L

L :- -9 T L F .:i '

]181



"ENCAP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

rv - -- t :

CI 6.i 4 Tn F: Cl42

S 17

LI L

--T R.1 ii 1i 7,

~ F' ~~ -Ti
'~,21L

H~~~~~ LJi - 21 -~

L Li 4 41 -

2. 4 0 E2 $T 0 R

- 44

-~~l 41 T'L 4"

182



"ECP PRGA CNIUD

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

-T V

h 11

4 S ~T

04> LEL

F~ 4i

S4 F
F 4 14 Ti I

~*'' 4

1'7 71~

0: T -4 N
Ci~4 F -

0i -J I44 1 F::.L
H -i~l ~' iP ~ 4~2

~~~ ji ~ 4~

183



"ENCAP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

1~ 5001 ST

5 ..

0. 51C LL 2 - 4,5 5 :i:I0TC f

G5 1 F, F .

015 i 0.

4 r TH A ., 05' 5i0 1
05I: :L F,0cl' i~ T i 0 5 6 T 0 ~ i

1.1 R i 5 2- L1 Lt E: L 0 - GT'' 0

Fj~~ ~ 9 T!iC

l r' L
I Fl

14 .. .... .....

1~~ 1.9-~I

0 5 34 C. TiC

I0 '9 T

E!05 F'ci 0084L

13 54 1~
L, LL 5 4 G D Hl F' 'L

-15 149 L E, RT 1 1

Ill~~5 G19 0 .9 T

18



"ENCAP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

6, 5 0~:. -T

I~~ TT t.~

IFi

.. *-* L3 TV

0 - , L:L0 
7 t: E

F F

.4 'T' -41 F LR

Li ~ i- 1 1 41 F L

E

4 m

185
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TEMPERATURE SENSITIVE DYNAMIC CUSHIONING FUNCTION DEVELOPMENT A--ETC(U)

SEP AR R M MYSKIDA, J D JOHANNES DAAKAO4-D7a-C-0 46
UNCLASSIFIED UAH-RR-257 DRSMI/RL-CR-8O-5 NL



"ENCAP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

' 800 '- 0-.1 Euv< 085051 Ir- L.,. 0802 RETUF.I 0851 H

5 .3 _CL RF4 0803 LBL 0852
0755 1 I 0853 =
07.56 IF X='i' 08051 2 054 PRINT
75,OTO LS 7 G p 850

8759 PLOTo: 0 807' 0 0856 ENfDS
01 H 0808 ENTER T 0857 2

V't2 Fl,:,'. 0809 1 0852 -
7:3 G0 TO 5:- 0810 0:5q 0

'-76 LE:L 0811 5 0',-60 E1TFET
08.. . 5 :,12 P 0'.:61 10 CENt 11 1 LN 0862

r ,': FL..OT' ,,14 MOYE 0,"63 5

0 71 C. 0816 RCL F:0 2 0864 0
2.2 END:o' ,-1. PLLT,:- 0865 LN

L73 icOTO l52 s28 H 0866 MOVE
'l - 8._ 2E . 1 =. 0868 R,':L . _ _

5 1 -'22 I fiT 0870i PLOTc.:
777 PLOT,: 0:'2 0872 T

H779 A ;)c24 EN cI, 0873 0
07',0 EN~c: D., ." 0874 F'

si LE:L 26 0 0875 T
52 -'.2, PLOT:. 0876 :

78-',~ RO:L F~iE- 8:-9 0,77 PRINT
,W7::', 4 A.,,I 0878

0 I 1 =0379? EN r-'k: .. 7 4 ". 1 N 0 ', 3 3- 2 F1 .'.CL
70 '-, ",3 O T 08 P

17' 3E 4 " " 8 8 4"

.41 1 0835 =C.I 0885-~ G

,.33 6 F.4 L F-, T 088 L:, :.

0841 0887 t",-

.0842 @8 .9.1 P I N
0843 EN D 042
0844 RICL R.. 0:93 EN Dc,
0846 PLOT:- 0894 RCL E
0848 0895 PLOT:.'
03:,,49 D ti 897

0898 s
0399

186
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-- -------

"ENCAP" PROGRAM (CONTINUED)

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

0958 END,: 000

951 U..1 Rc:L RI 5 1001 FRINT
0 02 1 pMI NT 09 5 3 PLOT:. 1002 ENDV9l 55 M1003 0
0 14 EHD:,. 0956 A 1004 ENTERtV

0' 5 R-L G 097 1005 3
086 P LOT . 095 C? ,95;, 1006 LD&GC
'- 0959 B 1007 END

090 '. 0960 E.~~0 691 ' '.61 A

0911 U 8962 R
C!,.12 =0963 1

-11 PRINT 0964 N
'1i4 ENBl, 0965

09' 17 6 1967 Ft
;I'-t , U ,-,963c F.:l" -

-.1 91- EN TE t 0969 E

i- 9' 1 0970 A
S92j0 0971 =

, 0 192 0972 PRINT

0,:. 0973 E D,

; q'-'-' Lt'19,.. L-N,

4 M 095 E1097 5 1
2 9 R89L RI97 ZiL97 : 0'2,8;: FL 0 Tv a977. Et.TEFRT

93 , rl 3978 7,- .-- _"1979

C4 N- 8 9 1 0

34 .8 2 LN
-9 5 03 M 0 E

', E 0985 RIC L R15

.l4 :F~ I.,., Rr 1:'

A 098 P.. .,,,' FL 0' T ,:,

4  E? - 09 9 1
7A 0990 T

4 0993 H
i G FIT099 T-44 - " -5

1194 5 E 0996 1
0946 A 09977 G
0947 =0 998 H
09748 PR I 1T 0999 T

187



EXTRA CASE INQUIRY PROGRAM

STEP INSTRUCTION STEP INSTRUCTION STEP INSTRUCTION

0051 E
!0 0052 N

0 0 04 0053 T
005 I, 0054 E

0 - el 0055 R
0007 0056
01008 0057 1
ro9 0 0058 LTIHE
Iff 10 ii 0059 ENDn
0011 0060 STriP
O i": b! LI0061 ENrEF.
0 i:3 I 0062 1

01i4 0063 IF Y
0064 GrJTO F

0 THE 0066 GOTO B
T 0068 LBL0 : ii', i

c 0 0 0
0,d ' 0071 ENTEP-f

"" 1 H 072 0
12 .n 073 L DR'~.

0 03 0074 LBL
00'24 F- B
00.25 N 0076 PRNT-.
0082t 0 0078 E
0-02 T 0079 N
0 0 *2-EdH 0080 D
010. 29 E 00810'0 3 ,-,o F: R 0 -2 0
0 i:3:1 LINE 008:3 F

i 0.3 . 0084
, :0085 R

CIO 3'4 0086 U
0 0 .3, .5 0087 N
u Li.. 008: LINE

0089 LINE
0090 E I D
0091 ENDI

' !4 2.: L. I N'F

61 '44 .
0C,45 F

t 1046

004 7
0 04 8 0

4" 188
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